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up-to-date electronics for lab and leisure 


TRANSISTORS ; : mas 1. 4051.88 
A 741501. 4052 
BeN6. c Bu 246 2n29044 i 74151 4053 
1 c 80238 ci 0% i 
rate 8a mn70080 : : 74183 4055 
nen ben i Box) Ties N06 B 74154 3 4060 
ars aciay exon 159 0298 2n2a0/A 74185 4066 
' ¥ c14 BF} ts 3960 a 
Rares feta nee Br173 020 | tedon iNoaze! i 74186 a 4068 
wcsi9c BF 180 TiP308 dns08s 2 74157 4069 
ac3r 909 | rian prs0se rien : 4070 | 
C327 1 BF 182 oI : 5 | 
Ptstis nara ino5e E 74160 4072 | 
Hat ae inure ‘ xt 74161 4073 
185 Nt 
Besaya rat giaaa E 74163 dl 4075 
ACISDA BE N95 2N3553 . c 74164 3 A 4076 
beset F196 pnav02 4078 
3 3 i 5 74165 i 5 
cab brio? Hea 0 
bossy F200 Hira? gns705 E . 74166 i 4081 | 
esa? ti 202 Hipadn my 5 74167 4082 
tesa tir ioe pas Insui3 74170 4502 | 
esa i 1039 isei9 F 
nos gn903 é 7ar7n2 4 ‘ 4507 
90 Ina : mai73 1. 4508 
praon 2N3906 : mana 9610) 
ison dnaoon 3 74175 4511 
ae 2N696 anaiza F W176, 4512 
orate 2N6B7 ingeae : : main | : 4516 
Ear 2N2060, a Z 7A118 3 4518 
bras 2u708 3 : 74379 z 45201. | 
BF x88 - 2 g Ns 74180 | 
la 2na29 . : 
oreo dwon 74181 
aps Bryer 2nts02 74182 
bevI0 trys 21303 7aiga 
nev? anion 2u1402 74185 | 
acer 3VI9 put309 74186 
going eaves giana 74188 
ee ayes 2N1807 74190 
boiz usve0 auieis 74191 
hoist v2 sxe ansaii 74192 
oor Reet aN i8 74193 
nui BbIa8 wsvasa ae 74198 
AUR0 80116 brie 74195 
74196 
74197 
74198 | 
74199 


ACI2BK aciay 
aciay ¥ 

acia2 

C142 01 
at 
Peary 
ACI SSK 
C176 


RC I69 
uer70 
Beir 
weir 
Rous 
berry 
ran) 
B19 
rare 
C183 
rare 
BCIBILA 
BCIBsLA 
rary 


acsazc 
BCSdBA 
aceaae 
Besauc 
BC587 

BCs 7H 
Bess7C 


BF IG 
BFs28 
BFWI0 
urwih 
BFWI0 
BeWo? 


Aba 
Aoia9 
‘Avie! 
A016) 162 
‘A016? 
APNG rare 
ARID tan 
Na Beam? 
Wart) 

F126 
F126 ‘uc205 
F127 8C205a, 
are C206. 
AFB Oi C2068 
ar C207 
‘AF 180 C208 
har C2088 
AFIBG 04 ‘cou 
F239 8209, 
ASY26 C2090, 
ASV? 

AS¥29, 
asv73 
Aszi7 
Autor 


Sseesessesss 
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SSSBRSSsRz288. 


222-00-c0scce0esc2eces. 


8Cx36, 
uevar 

acvao, 
acvaa, 


SSBRSSSSSSSSB=S25==25R8s58 


autor a sess Ed 3N2392 
felis negara sored oot 
Eat see Hay 


dN2812 
gnats 
2N2646 
dN2908 


SSNSSsassaR553 


BSSSSSSSSSF58z E35. 


Seessessesseeaee 


M4 Single turn cermet potentiometer. Values avaiable 100R, 200R,, 


DIODES snore aren eee 


AAI aa rose ay2009 irra10 onzoe att aE ileal ‘uw Mututurn carmen potentiometer, Vlas avaible 208, £08, 100R, 
AA Byzo14 11837 hee ss shinee FROM, HOO ROARK, YOK 2, 4008, 20K. 

AAV 01 BY201.6 117923 4002 ber teeret espe IW Potentiometer with 2" spindle, Values available YOR, 26R, SOR, | 
salon 0 by308.16 Hrz001 4003 ; Io oko a4 och "OR 250, BO0R, TKO, KS. SKO, TOK, 20K, | 
BAIT Oi 8Y203.20 113002 soos 9 E12 series from RAT 10 22K 

aso : Byaona Nias riceu Nay Vo RO? 0:8 seh, 

HaHa ; Bypoue 08 To to ROO 30 seh, ° | 
Balas 8yzo8 10 wea? eo to 1D Og? eeeh 
balot tyzoe aso 1K to 20K 028 each. 

bales By21e400 inane hw value rom 1RO to 22K 

Balas 8¥210600 ‘esr Teoto' MOO a meh, 

baler. byaiono0 Insta YES 0 12% 0.30 se 

Balsa BYxIO tNe403 IK 10 22K 0.35 each, 

eed 12W Values aviabie in EB srs rom 1A to 22K 

Hiretey Flee IRB tok? OB ac, 

ete ORB Wo 20K Oat echt 


CAPACITORS 


IN5408 
INSA5OR 

Tantalum Bead 25V 
6.3 47uF 0,32 each 


insror 
100uF 0,50 each 
LINEAR INTEGRATED CIRCUITS 16v 10uF 0:24 each | 
ora 22uF 0,30 each | 
Teas 47uF 0.50 each 
ie a ee 
ToAb20” 0.220 0:22 each 
TOADS, 0.47uF 0.22 each | 


SSSSSES) 


SeBsBRsassRsEs 


BAIS9 BYX55-350 
BAI? : BYX55.600 
BA201 : BYX71-350. 
wA2ag BYx71.600 
BAXI3 BZX61 series 
BAXIG B2VAB ieres 
BAXIT 9 r OKI 

Bp 105 BY201.2 inves 


tt 


Bese 


TAAz00 
TAASNO 
TAAS20 
TAASBOA 
TAAGSS 
TAAS®O 
TAAStOB 
Tasso 
TaAeat 
TAMBIO, 
TAAG305 
TAABBIA 
TAABG 16 1A 
TAA?00 TBAS6OG 
TAABAO TBawoco 
1A0100 Thasro 
TOAIZOA, TBAsr00 
TAtzons Teacaray2 
Toataos qoaeatons 
Tatoso Teas 
Toataoso 18A00 
Toazbr TaA7, 
TBAA5OA Teaeo 
TeA3oe THA208 


A400 
THASIO 
TBASI00 
TBA520 
TBAS200 
THASIO 
TBAS300 
THASAO 
TBASA00. 
TBASEO 
TBA5500 
TBAS6O 


cAa3020 1.75 | scosoap 
CA3086 SLAIaA, 
A308 SLAIBA 
6A3085 sta018 
CA30B96 89178 
‘cA30000 stiai0 
ETT6OI 81327 
ETTRGOIG SL3046 
Mer303L. 8N76003N 
Me1304P SN76003N0 
MeI05 8N76013N 
Mci3070 SN70613NO. 
Mera t0P 8N76023N 
M1327 SN76023NO 
132700 N76033N 
Mc13300 SN76110N 
M1339" SN76131N 
mci349 8N176226N 
Mci351° 8N76226N0 
C1352 $N76227N 
Mc1358P0 5N76532N 
SAABTO SN76533N 
‘SAA7008, SN76544N 
SAS860 SN76550N 
SA8570 SN76660N TBASAO TBA720A0 
SBA7508 SN76666N TBAS406 TBA750 
ScosoNF TeA4B00 


pervs 
Sepied 
SSSSSESR 


oe P 
SSSSsRSSsssseq 
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Toa020 
1.0uF 0,22 each 

Thaseo2 2.2uF 0:22 each 

TBA95O-2x, 4.7uF 0.24 each 

TBAD0 

Tba300 Dite Coramic 

TCA160 BkV 150pF 0.27 each 


TCA270 180pF 0.27 each 
Teazvoa 200pF 0.27 each 
TCA2708 220pF 0.27 each 


ToAZI0SQ 250pF 0.40 each | 


gern 


BRsBSRRS8ESS 


pee 


SES8R: 


TeAboo 
TCA8000, 12.40 270pF 0.40 each 
ToAu0 RY 300pF 0.40 each 
Torts? 266 Mixod Dielectric 


TOAI3276 2.85 600V. dur 1.01 each: 
ToAs20 1.89 1kV 0.01uF 0.26 each 
0,033uF 0.32 each 
0,047uF 0.35 each 
BRIDGE RECTI 230 0138 each 
0,22u) 1.58 each if 
0.47uF 0.89 each —-Svered Mica 
CURRENT VOLTAGE O.1UuF 0.50 each | 
A ‘Sov 0.001uF | 


aaRRSRESE 


wees 


Soecheneercepencenn 
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Ssss3 


0.0022uF 
0.004 7uF 
0.22uF 

Single Ended Electrolytic 

16V 10uF 

22uF 

47uF 

100uF 


PANEL METERS Sour 


1000uF 
Se 22" «1H equ eat out iuF 
fs 
FS. cope 2.2uF "162 sesh: | 
ima MI x 4.70F 
‘500mA M500 50 10uF 2500/2500uF 1.94 each 
22uF 2500/2500uF 2.70 each 


Sa 160/150/100uF 2.81 each | 
THYRISTORS TRIACS 220uF 200/200/100/32u 3.89 each | 


ORDER Double Ended Electrolytic 150/100/100/100/ 
CURRENT VOLTAGE CASE CODE CURRENT VOLTAGE ‘CASE lov 22uF 160uF 4.75 each 
Fors So8/30 5A $0220 100uF 400/400uF 4.75 each 
TOI 508/60, To28 220uF 300/300/150/100/ 
70220 §1/50 10220 470uF 50uF 5.18 each 
10220 §1/100 0: 10220 
10220 $1/200 10220 
Be ue ed 
T0220 $3/100 gues 


ie Sie 8 
1s Bie ORDERING 

1s e, 

1S alie 

(T0220 $4/400 Orders despatched by return of post. Payment with 
wey br order, please add 20p for p/p with orders under £5, 
pe ae otherwise carriage free. No other charges — just 


T0220 $7/400 Government departments and educational institut + | 
You seco 879 | jist Sond othe! order. Mat over ony." 1 Greenhithe, Kent. 


Poparruiars wens Tel: Greenhithe (0322) 844985 | 


810/400 
825/50 

825/200 
825/400 
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338 
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advertisement 


COMPUTERS LTO 


PRICE RED! 


cA3080 
cA3084 
CA3086 
CA3090A0 
CAR30T 
cAaI40T 


1¢M70380 
1129 

(130 

C131 
F356 
Corocy 
comics 
M301 AN 
CM308N 
UM 1H 
M3 7K 
Mn 1H 
CM318N 
CMa24N 
M3254 
M3264 
(M3274 
CM380N 
CM3BIN 
M391 
CMS55N 
CMSS6N 
{CMs56cN 
CM67N 
C703 
{M7096N 
CM723CH 
LM7236N 
UM741cN 
LM7BL05 
M7805 
CM78L012 
CM78L012 
LM78L015 
CM78L015 


LM1812N 
(M1889. 
LM3900N 
M3900 
M3911 
M262. 
McIa10P 
MG1a12P 
MG1a14p 
MCIa1SP 
Mcrasecet 
Mc14eg 
Mc 4aadol. 
Mei 4aoz 
Mc1asagcp 
Mc14863P 
C1456 
MM2112 
MM62040, 
MMB314N 
MMB316N 
MMB318N 
MM817 
MMS841N 


RGd194TC 
AICA151ON 
‘sBv566 
CMP! 
ScMP2 
L440 
SN76013N 
SN76131N 
soaiP 
so42P 
STKO25 
STKOI2 
TAASSOA 
TAABG) 
THA120 
TGA1207 
THA231 
THAG25A, 
TGAG256 
TBAG25C 
TBABOOSW 
TBABIOS 
TCA220 
TCA2B0A 
TCA740 
TOAIO22 
TOA1024 
TOA2002 
TOA2020 
Unt28: 
01138. 
UAA70. 
UAAI0 
UATEG. 
UAT9G. 
XR2206CP 
XR2207¢P 
XR4212 


Electronic Components Division 


F, 


UCTIONS 
OTA 108 
300 
transistor acray adn 95 
decoder 14dii 578 
opamp TOS 120 
FET opamp TOS 120 
clock time base Bd 495 
5 V regulator 10220. 425 
12 V regulator 10220 125 
15 V regulator 10220 125 
Bi Fet opamp. TOs 
digital DVM processor 16 di) 
analogue DVM 
‘opamp. aa 
opamp Bait 
voltage comparator — TOS 
adjust reg. 103 
voltage comparator TOS 
nf Vaan 
‘quad opamp 14git 
15 V regulator TOS 
108 
#5 ~12V regulator TOS 
audioamp 14dit 
dual audio preamp 14 dit 
high power audio. amp 16 dil 
timor gui 
‘dual timer 14d 
veo. Vadis 
Pil tone decoder ait 
Hamp TOS 
‘opamp Bail 
Voltage regulator 108 
voltage reg. 14 dit 
‘opamp Bail 
Voltage Reg 092 
Voltage Reg 70220, 
Voltage Reg, 7092 
Voltoge Reg 70220 
Voltage Reg, 7092 
Voltage Rog 10220 
lirasomic transceiver 144i 720 
VHF Mod 18a) 560 
quad norton omp 14d. 78 
id Hashor adi 90. 
temp. transducer TOS 480 
thythm generator Y6dil_ 1178" 
decoder 14dil_ 220" 
matrix SQ 14dii_— 280" 
vea SQ 16dii 400: 
logic contro! SO. 1Gai Goo" 
dual opamp ‘agit 90 
‘dual regulator Nail 420 
watch 40dil 1393 
watch fiat pack — 1600 
LCD driver 16d 147 
3 digit counter 1Gail 396 
tume base Wd 132 
1K rar 1Gail 205 
EPROM 16dii POA 
clock MPX 7 409 24 dil 480. 
eloke non MPZ7se9 404i 560 
lock BCD + address 740, 
Noise generator 460 
TV display driver 28 ait -1360" 
al poutoror TO66 895 
Vito Pconvertor Bil, 780 
hall swatch 120 
1SP8A500D 40 aii 1260 
ISP@AGOON 40il 1000 
Trise phase control 14 di 460. 
audio 16ail 180° 
audio 14gil 195 
mixer Yai 195 
mixer 14dil 195. 
Audio power 1C 728" 
Audio power IC 920 
regulator Tow 55 
‘opamp TOS 185 
mixer 14d 98. 
iF ail 98 
dual audio pre amp 14 dil 200" 
5.100 mA regulator TOS 110 
12V 100mA regulator TOS 110 
15 V 100 mA regulator TOS 110 
audio amp, VGquil 206" 
sudio mp 270" 
Triple opamp 164i 450 
238 
0C tone 16a! 830" 
analogue shift register 16dil 935 
Trisc Control 8 pin OIL 1.40 


5W 12 Vaudioamp 
20W sudio amp 


triac control 
ramate switch 

fed drivor 

led dei 18d 230 
regulator T0220 235 
regulator TO3 260 
function generator 16.dil_— 890. 
veo. 14dil 490 
Quad op amp 14dil__ 260 


SSSeEeessesesa: 


B38 


Elektor November 1978 — 3 


22 Newland Street’Kettering Northants. 
Technical enquires ring Kett 520910 sales & order enquires 83922 

Shop open Monday to Saturday 9.30 to 6,00 p.m. Early closing Thursday. 
Answer phone order service after 6,00 p.m, 83922 

Back issues of Elektor & Elektor Boards normaly available from stock. 

‘Quantity and trade enquiries welcomed for al! components 

Quantity and trade enquires welcomed for all components. 


A Member Firm of the Brikat Developments (Holdings) Group 


ee 
ENT SYSTEM = 


ALG F q TN) 


to VV U/W 


E 32.768 kHe KOT. . 320 CERAMIC 
BUILD YOUR OWN MICROPROCESSOR DEVELOP. 32.769 Miu KOT... 2.20 CERAMIC 
The current Elektor series leads to the construction of a hexadecimal seven segment Yo Mite HCG3IY ..480 SFE COMA... 60 
microcomputer with a cassette interface. Further development is planned, to produce a Be og ne MNES Ds (obaretnas7a; 
private computor system with visual display unit, cassette based programmes and an Sj9308 MMe HCS9/U 480 CFT asa || 70 
extended memory capacity. ae te HE 33/U 450 SEO abso. 70 

‘ 6.364068 MHz HC 33/U . 4.50 CDA It 
To enable you to reduce your costs we are preparing a kit order list for each part of the Ges 0ss Mii HOSE HA aU CO Ie 
a der just those parts you need and not to duplicate com: 27) MMe HC 25/0. 2.8 4.433619 MHe 

series to enable you to order just parts yi pI 2 Mile HE 25/0 «2.18 ee 


ponents you already have. 
Please send SAE for lists or phone Kettering 520910 for further details about the series. 


Fixdd inducers for PC mounting values 
12.0.1 uH to 100 mH, Ring oF write for details. 
2.20/10 
‘95p/10 
95p/10 
1.20/10 
4,00/10 
3.0/4 
1.80/10 
2.60/10 
7.00/10 
4.00/10 
4.10/10 
1.20/10 


14148 
Fed LEO 0.2 

Rod LEO .125 
Yellow/Groen 0.2 
Yellow/Green 125 
L707 
LM741 op amp 8 pin DIL 


HB Announce new lowe prices on many products 
fand a wade range of money saving bulk offers, Send 
SAE. for full list. All components FULL SPEC 


8c107/8/9 
8c547/8/9 
8C557/8/9 
516/517 
8C212/3/4 
1N4001/2/3 
1404/5 
11N4007 


85p/10 
75p/10 
75p/10 
2.00/10 
75p/10 
4gp/10 
S5p/10 
70p/10 


For full 
AF2I0 
BAI27 
86104 
86105 
BB106 
86109 
C107 
BC108 
BC109 
Bc140 
BC160 
Bcl77 
BCIB2L 
BCIBaL 
Bo2I2L 
Bc21aL 
BC5I6 
C517, 
Bc547 
Bc547> 
C548 
BC549 
BC5490 
C5490 
css? 
BC557> 
C558 
C559 
BC5S90 


BO139 40 
BO140—46* 
Bo240 70 
BO241A 70 
8024275 
BFI94 oe 
F195 09" 
BFI99 18 
BF200 30 
BF225 20 
BF244 30 
F245 28 
BF245 30 
BF264 «18 
Br494 48, 
BF495 45 
BF X29 
‘BFYEO 

BFYS! 

BFYS2 

BFY9O 
BRY39 
BRYSE 

By127 

ay 164 

ey 187 

100 

£300 

E310 


TIP3IA 
TIPAIA 
TIPA2A 
T1843 
iaoo1 
14002 
14003 
1N4004 
1N4005 
14006 
1N4007 
14148 
2N2219 
2N3054 
2N3055 
2N3702 
2N3703 
23708 
2N3705 
2N3b19 
2N5777 
40803 
Zener Diodes IW 


PRICE REDUCTIONS. 


7493 44 
7494 80 
7495 60 
749665 
74100 120 
74104 

74105 
74107 
74109 
74010 
7418 
mayan 
74122 
74423 
74125, 
74426 


74128 62 
74132 60 
74136 78 
78137 80 
7aiay 70 
62 74142 
62 74143 
maa 
74145 
mia? 
74148 
74160 
7481 
74183 
74164 
74185 


SRIRASRRASRISSSS 
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SSSSSSSER 


S00mW 2.70 10.4 
trates 


TRANSISTOR SOCKET. T018, TO5 Bridge rectifiers 


SILVER PLATED COPPER WIRE C559 £420, for Eloktor project 
ben geo jee f ofr bev70 £430 Baocoon 
Egge connectors 31 way (test pattern gen)(pain) 80 aug osc ssslcs ls 45/mte Borat Mesa Bzsoci0e0 70 
‘SWITCHES MINIATURE TOGGLE DIL SOCKETS BD132, MJE2955 1.40 8250022001 60 
ROTARY Tpole 1 way 6 “Bpin res A HP aE MJE3055 1.20 
Yoole 12woy $41 pole 2 way COMORES ch site teres Renan SS ar 
54 —_2pole 1 way 65 1Gpin 3 16 
3pole Awoy —64——Bpole 2way WE ROAD, asdsnniincrigcesmegetsfasricadiciEas 
‘pole Bway 842 pole Dwaycfoll 78 Ain oss eat 
stioe 2pole 2 way bised 80 LOUDSPEAKERS 
Zoole 2wy 18 ~—-2pole vay locking 80 GA ohm 2.513 78 
MIN be tone 2hole 2may clot 130 Bohn 251m 60: 
¥ pole 1 way NON IaIChIND «sss sessseeeeseere 1G VEROBOARD 0.1 inch 
Tole 1 way latching °. ccc 85 _2.5x3.75inch os eo minal 
‘pole 2 way tatehing 2222. T6025 x 5incn ‘ ciple 
aeeeg var ; Wee ben enwtn reste taiertstes a Send SAE 
4 bole 1 way non ate Ti a8 Vi0'Board 1.0044 1! Vion ne; 803 MeL 
ANTEX SOLDERING 1RONS wate Te see 
C2 15W light duty version... » 380 MM1702A EPROM 256 x 8 
CX 15/18 18W ceramic shaft... ++380 5 Dee 1.98 MN ZICAAN RAMU 
X25 25W standard version .......++ sbaatedocedO pins: BEA He MM2112 RAM 256 x4 
ST3 Soldering Irons Stand, complete with sponge . . 140 NEON eae 
Spare bits for all above ANTEX Irons ............ 48 M5204 (Blank) EPROM 612 x8 
Spare elements for C2... +. 145 for CCN/R 190 BONE oN aio an 
ROX26 sins MANOt - 160 GOSMAC vid computer ons card with” built in 


PSU sound effects gan ons TV interface. Compl 
with HEX keypad, monitor in ROM + 2048 byte of 
A £230 


SALALULI j 
Catalogue 78 avalaie nov. 


oGu A must for serious constructors. Contains details of many unusual and 
difficult to obtain components for Elektor projects plus pages and pages 


PRICE REDUCTIONS 


Hoon deci 

of data information pin outs etc. Display die 

Normal price 75p but as special introductory offer A, DL708),.c0- Ror i 

for Elektor readers for limited period 50p. < oL7a7 CA Lop i 

plus 18p P & P 0728 cc ROP 2 
L747 GA LOP 


L750 
FND500 
P7730 
P7732 
HP7750 
BPW 34 
174 


cc Lop 


cA 
cA 


Lop 
Cop 


HUN CERAMIC 


Clove tolerance high st 
MKM METALLISED POLYCARBONATE capacitors. 63 V de. E6 ser 
7,6 nvm radial leads ~ ditect fit for many EPS boards. 


ty sub-miniature plate 
values. 


BSSEEereryy 


photo diode 


oF 0 B20E o---u 
Tolerance: + 10% up to Bn2 + 5% 10n and above IRL 60 
mras-ng.voltog 260 V OCuptoaaioov ec SAFO G2 BE so... toan 
66n and above. PF to BF wee 2N6777 

Andis rc ania 
toooor ans ELecrnotric caractrons 
Te ay veo 1018 Be 
3300 pF 3n3 0.471.016 LED green; yellow; clear 0.2” 
iooor a LED geen Yow Ose 
bid ti 
B00 id PIEMURIR Ara 
wee Hk IRDERING DETAL 
0.012 uF 12n JAUCTNG b 4 
Solve Bh DISCOUNT. Hail order customers deduct 10% on 
toteur Ba rawr ovr 2020. 
Souur = Ban Gat add high ete to “ios, andar at 1 other 
Soar =n Hosr"'PRCMS soe orders net EO, 
i Ciorvate es, Over Sse 268 Weigh cou ond 
coiur an Suleest Ne 
Sour an DELIVERY. Alora procened on day of rast. 
Soseue 58h ‘ Ai good aired sleet 1 moi ana ut con 
Coesve en VRE? ae: of ean ees 
cerue an PAVIENE. Gh cheque o¢ po oder wth ore. 
ore ce 808 fess tirttige Sk Ae eee Bae 


card number by phone or letter for orders over £2 


or2uF 1200 Otticial orders trom Government bodies, accepted, but 

O16 UF 1500 minimum invoice charge €2:50 

O18 UF 1Ben GUARANTEE. Ail devices are brand now and. full 

O22 uF 2200 atherwite stated. Any faulty stem returned 

ae . 
‘ : changed or refunded. 

0.39 uF 3900, i M Elektor and Elektor EPS circuit 

07 uF 4709 published prees 

ee Soon PRICES valid at the time of going to press 


1.0. UF (100mm pitch? ENQUIRIES, Please enciose suitable 5.0.2-E & O E, 
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MEMAER OF THE AUDIT 
BUREAU OF CIRCULATIONS, 


decoder 


asidecoder 


What is a TUN? 

What is 10 n? 

What is the EPS service? 
What is the TQ service? 
What is a missing link? 


Semiconductor types 

Very often, a large number of 

equivalent semiconductors exist 

with different type numbers. For 

this reason, ‘abbreviated’ type 

numbers are used in Elektor 

wherever possible: 

© '741' stand for 4A741, 
LM741, MC641, MIC741, 
RM741, SN72741, etc. 

© ‘TUP’ or ‘TUN’ (Transistor, 
Universal, PNP or NPN respect- 
ively) stand for any low fre- 
quency silicon transistor that 
meets the following specifi- 
cations: 


UCEO, max 20V 

IC, max 100 mA 
hfe, min 100 
Ptot, max 100 mw 
fT, min 100 MHz 


Some ‘TUN’s are: BC107, BC108 
and BC109 families; 2N3856A, 
2N3859, 2N3860, 2N3904, 
2N3947, 2N4124. Some ‘TUP’s 
are: BC177 and BC178 families; 
BC179 family with the possible 
exeption of BC159 and BC179; 
2N2412, 2N3251, 2N3906, 
2N4126, 2N4291. 


@ ‘DUS’ or ‘DUG’ (Diode Univer- 
sal, Silicon or Germanium 
respectively) stands for any 
diode that meets the following 
specifications: 


DUS [DUG 
R, max 25V 20V 
IF, max 100mA = |35mA 
IR, max 1A 100 nA 
Ptot, max 250mW = |250mw 
CD; max | SpF 10pF 


Some ‘DUS's are: BA127, BA217, 
BA218, BA221, BA222, BA317, 
BA318, BAX13, BAY61, 1N914, 
1N4148, 

Some ‘DUG‘s are: OA85, OA91, 
OA95, AA116. 


e‘BC107B’, ‘BC237B', ‘BC547B’ 
all refer to the same ‘family’ of 
almost identical better-quality 
silicon transistors. In general, 
any other member of the same 
family can be used instead. 


BC107 (-8, -9) families: 
BC107 (-8, -9), BC147 (-8, -9), 
BC207 (-8, -9), BC237 (-8, -9), 
BC317 (-8, -9), BC347 (-8, -9), 
BC547 (-8, -9), BC171 (-2, -3), 
BC182 (-3, -4), BC382 (-3, -4), 
BC437 (-8, -9), BC414 


BC177 (-8, -9) families: 
BC177 (-8, -9), BC157 (-8, -9), 
BC204 (-5, 6), BC307 (-8, -9). 
BC320 (-1, -2), BC350 (-1, -2) 
BC557 (-8, -9), BC251 (-2" -3), 
BC212 (-3, -4), BC512 (.3, -4). 
BC261 (-2, -3), BC416. 


Resistor and capacitor values 
When giving component values, 
decimal points and large numbers 


of zeros are avoided wherever 
possible. The decimal point is 
usually replaced by one of the 
following abbreviations: 


Pp (pico-) = 107%? 
n- (nano-) 10°° 
u (micro- 10°¢ 
m (milli-) 107% 
k  (kilo-) 10° 
M (mega-) = 10° 
G (giga-) = 10° 


A few examples: 

Resistance value 2k7: 2700 2. 
Resistance value 470: 470 2. 
Capacitance value 4p7: 4.7 pF, or 
0.000 0000000047F... 
Capacitance value 10n: this is the 
international way of writing 
10,000 pF or .01 uF, since 1 nis 
10°° farads or 1000 pF. 

Resistors are % Watt 5% carbon 
types, unless otherwise specified. 
The DC working voltage of ° 
capacitors (other than electro- 
lytics) is normally assumed to be 
at least 60 V. As a rule of thumb, 
a safe value is usually approxi- 
mately twice the DC supply 
voltage. 


Test voltages 

The DC test voltages shown are 
measured with a 20 kQ/V instru- 
ment, unless otherwise specified. 


U, not V 

The international letter symbol 
‘U' for voltage is often used 
instead of the ambiguous ‘V’, 
‘V'is normally reserved for ‘volts’. 
For instance: Up = 10 V, 

not Vp = 10 V. 


Mains voltages 

No mains (power line) voltages 
are listed in Elektor circuits. It is 
assumed that our readers know 
what voltage is standard in their 
part of the world! 

Readers in countries that use 

60 Hz should note that Elektor 
circuits are designed for 50 Hz 
operation. This will not normally 
be a problem; however, in cases 
where the mains frequency is used 
for synchronisation some modifi- 
cation may be required. 


Technical services to readers 

© EPS service. Many Elektor 
articles include a lay-out for a 
printed circuit board. Some — but 
not all — of these boards are avail- 
able ready-etched and predrilled. 
The ‘EPS print service list’ in the 
current issue always gives a com- 
plete list of available boards, 

© Technical queries. Letters with 
technical queries should be 
addressed to: Dept. TQ. Please 
enclose a stamped, self addressed 
envelope; readers outside U.K. 
please enclose an IRC instead of 
stamps. 

© Missing link. Any important 
modifications to, additions to, 
improvements on or corrections 
in Elektor circuits are generally 
listed under the heading ‘Missing 
Link’ at the earliest opportunity. 


After several experiments, 
one of our designers 
succeeded in imitating 
the sound of a self 
satisfied hen — using a 
single CMOS IC. A simple 
timer completes the 
cackling egg-timer. 

p. 11-02 


The most common 
method of communi- 
cating with a micro- 
computer is via an alpha- 
numeric keyboard. The 
ASCII keyboard is 
principally intended for 
use with the ‘Elekter- 
minal’, which will be 
described next month, 
however the standard 
design ensures that it can 
also be employed with 
other data terminals. 


p. 11-06 


One of the favourite 
attractions at fair-grounds 
has always been some 
variation of ‘ring the bell 
and win a prize’. 
Originally, this was a 
purely mechanical device. 
However, electronics 
have now progressed to 
the point where a 
portable version is 
possible — suitable for 
desk-top use. 

p. 11-22 


In this issue, several 
‘Santatronics’ circuits are 
described: little projects 
that should prove suitable 
as Christmas gifts. 
November may seem 
rather soon for this, but 
the idea is to allow time 
for neat construction and 
‘gift-wrapping’! As to the 
cover, ‘Santatronics’ is 
associated both with 
electronics and with 
‘Dashing through the 
snow’... 
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contents 


solektonnne 2... cca wii tetenian cei UKE 


cackling egg-timer......... 
ASCII keyboard ......... 


TRG, < scpepsctan eaay aOR een Sm vatattrrtetabnisbelh 
This strenuous game can now be played without physical 
effort. 


joysticks —G. Wiinsch ........... eee eee 
Joystick-type controls are becoming as popular in the elec- 
tronic game field as they have always been for remote control 
of model aircraft and boats, Provided the appearance isn’t 
considered too important, it is quite feasable to construct a 
joystick control that will be quite suitable for most appli- 
cations. 


digiscope — E. Miller ...... cece e eee eees 
For examining pulse trains in digital circuits #n oscilloscope is 
an invaluable aid. However, oscilloscopes are expensive, and 
furthermore the analogue display capability of a conventional 
‘scope is rarely required in digital circuits. The Cigiscope 
offers a low-cost alternative. 


ring the bell and win a prize ...........005 


extending the TV scope ........0eeeeenes 
As explained last month, a normal TV set can be used as an 
oscilloscope. A simple converter for this purpose was des- 
scribed in detail: the ‘TV scope-basic version’. In an introduc- 
tory article it was explained that this basic version could be 
extended, Before discussing the details of the extension 
circuits, a fuller explanation of the underlying principles is in 
order. 


15 duty-cycles at the turn of a switch ...... 


hello, all you folks back home! .........45 
Instead of gathering around the fire as in the ‘good old days’, 
we tend to gather around the telephone. The circuit described 
will pick up the telephone conversation and reproduce it via a 
loudspeaker, so that several people can listen in. 


APPL RAtOMaytrgre tyes asta a 
R.P.M. and dwell meter using a TCA 965, 


SC/MP ‘Mastermind’ ™ programme ...... 
F. Schuldt 


Pit your wits against the computer with the aid of the 
‘Mastermind’ TM programme, which is designed to run on 
the Elektor SC/MP system. 


pocket bagatelle ........ 
There are many electronic versions of popular games which 
can be played without recourse to a TV set. One of the more 
simple (but not necessarily easy!) games, which is ideally 
suited as a small Christmas present, is ‘bagatelle’. 


market ... 


advertiser's index ....... 


11-02 
11-06 
11-12 


11-16 


11-17 


11-22 
11-25 


11-30 
11-31 


11-34 


11-35 


11-38 


11-41 
UK-28 


COMING SOON 


In response to readers queries, the 
additional circuits required to extend the 
range of the electronic piano (Elektor, 
September 1978) to eight octaves (!) will 
be described next month. 
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eps printservice 


Many Elektor circuits are accompanied by designs for 
printed circuits. For those who do not feel inclined to 
etch their own printed circuit boards, for their own 
use only, a number of these designs are available as 
ready etched and pre-drilled boards. Delivery time is 
approximately three weeks, U.K./air mail 

Payment must be in advance, 

1. For U.K. and all countries except the U.S.A.: 
Payment, incl. £ 0.15 post & packing , to: 

Midland Bank Ltd., Canterbury, A/C no. 11014587, 
Sorting code 40-16-11 

Please make your cheque payable to 

Elektor Publishers Ltd., Canterbury, England. 

2. For the U.S.A. only: 

Please make your cheque/money order payable to 
Elektor Publishers Ltd., Bank of America, c/o World 
Way Postal Center, P.O. Box 80689, Los Angeles, 

Cal. 90080, A/C no. 12350-04207. 

Prices include post & packing, surface mail. If air mail, 
please add $ 0.50. 


Example: 


digisplay 
1 


1. Circuit title 
2. reference to associated article(s) 


3. board number 

4 = p.c.b.’s without solder mask 
U.K: 

5. price (in £) inclusive of VAT 

6, * = 12.5% VAT; otherwise 8% VAT 
U.S.A. and Canada: 

7. price in $, not including tax (if any) 


£ $ 

E1:; DECEMBER 1974 » 
equa amplifier 1499" 1.80 3.95 
E3: APRIL 1975 
disc preamp 76131 4040A* 1.25 2.80 
£7: NOVEMBER 1975 ee 
ota pil 6029" 1.40 3.10 
frequency counter, 

minitron display board 9312 1.45 3.20 
frequency counter, led 

display board 9313 1.45 3.20 
frequency counter, 

counter/latch/display 

driver 9314 1,20 2.60 
E8: DECEMBER 1975 
die 9169 0.85 1,90 
730/740 (IC control . 

amplifier) 9191 1.40 3.10 
£12; APRIL 1976 s 
stylus balance 9343 0.45 1.05 
rhythm generator ri 

(M253AA) 9344-3 1.45 3.20 
ic drummer, instruments a 

mother board 9344-2 2.00 4.40 
ic drummer, instruments s 

daughter board 9344-1 0.35 0.80 
UAA 170, 270° meter, 

basic board (E17) 9392-1 1.50 3.30 
UAA 170, 270° meter, 

front panel (E17) 9392-2 2.00 4.40 
UAA 170, LED voltmeter, 

basic board 9392-3 1.16 2.50 
UAA 170, 16 LED display 

board 9392-4 0.95, 2.10 
E13: MAY 1976 i 
preco, preamplifier 9398 2.40, 5.35 
preco, control amplifier 9399 1.40, 3.10 
equin 9401 2.55 5.65 
£17: SEPTEMBER 1976 
tachometer, LED meter 

board (E12) 9392-1 1.50 3.30 
tachometer, front 

panel (E12) 9392-2 2.00 4.40 
tachometer, control 

board 9460 1.45 3.15 
windscreen wiper delay, 

using SCR 9474-1 0.70 1.55 
£19: NOVEMBER 1976 
intercom 9156 1,05 2.30 
albar: see E25, May 1977 
albar, power supply 9437 1.15 2.50 
signal horn 9438 1.05 2.30 
sensitive metal detector 9750 1.80 3.95 


E20: DECEMBER 1976 
parking meter alarm 


E21; JANUARY 1977 
stereo audio mixer 
marbles 


E22: FEBRUARY 1977 
local radio AF 
local radio psu 


£23: MARCH 1977 
OTA-PLL (E7, E24) 
scope calibrator 
run rabbit, run! 


E24; APRIL 1977 
digisplay (E13) 
LED VU/PPM, 
rectifier section 
display section 
audio slide changer 
morse decoder 
signal injector 


E25: MAY 1977 
model car track (E24): 
multiplex encoder 
infra-red transmitter 

albar (E19): 


9491 


9444 
9753 


9499-1 
9499-2 


6029 
9455 
9764 


9376 


9419-1 
9419-2 
9743 
9759 
9765 


9796-1 
9796-2 


single transducer/receiver pabe zl 


transmitter 


£26: JUNE 1977 

precision timebase 

power supply for precision 
timebase 

formant: keyboard 
interface (E25) 

levitator 

active loudspeaker cross- 
over filters (E25) 


9815-2 


9448 
448-1 


9721-1 
9763 


9786 


model car track (E24,E25): 
9803 


servo amplifier 


£27/E28: SUMMER CIRCUITS 1977 


knotted handkerchief 
distortion meter 
guitar preamp 

. 10 V supply 
m-qualiser 
automatic NiCad charger 
TV games 
4.W car radio amplifier 
3% digit DVM 


£29; SEPTEMBER 1977 
FM mains intercom 
formant (E25, E26): + 
interface receiver 
power supply, 
keyboard divider 
{one octave) 
logarithmic darkroom 
timer 
CCIR test pattern 
generator, motherboard 
model car track 
(E24... E26): 
motor speed control 
proptester 


£30: OCTOBER 1977 
CCIR 


daughter board 1 (E29) 
infrared transmitter 
Kirlian camera 
(two boards) 
model car track 
(E24... 26, 29): 
infrared receiver 
multiplex decoder 


E31; NOVEMBER 1977 
formant (E25... E30): 


vco 

CCIR: daughter board 2 
(E29, E30) 

video biofeedback: 
display generator 
alpha amplifier 

electrometer 

sensors for electrometer 

magnetiser 


9830 

77005 
77020 
77059 
77071 
77075 
77084 
77101 
77109 


9359 


9721-2 
9721-3 


9721-4 
9797 
9800-1 


9829-1 
9829-2 


9800-2 
9822 
4523 
9831 


9848-1 
9848-2 


9723-1 
9800-3 


9825-1 
9825-2 
9826-1 
soe: 2 


827 
experimenting with the sip: 


RAM-1/0. 9846-1 

SC/MP board 9846-2 
model car track (E24... E30): 

transmitter power 

supply 9218 

chassis 9850 


8.30" 
2.55 


2 
& 
i) 


Sapa NES 
Dhabosais 


Soounscoaoa 


18.35 
5.65 


5.60 
4.60 


£32: DECEMBER 1977 
formant (E25... E31): 

VCF 9724-1 
experimenting with the 


SC/MP (E31): CPU 9851a 
UHF TV modulator 9864 
electret microphone 

preamplifier 9866 
analogue frequency meter 9869 
heating controller 9877 
MW reflex receiver 9880 
sensitive lightmeter 9886 
stylus balance (E12) 9343 
signal injector (E24) 9765 
knotted handkerchief 

(E27/E28) 9830 
E33: JANUARY 1978 
simple function generator 9453 
formant (E25... E32): 

ADSR 9725-1 
UAA 180 LED voltmeter 9817 
elektor equaliser 9832 
experimenting with the 
SC/MP (E31, E32): 

bus board 9857 

memory card 9863 
CMOS noise generator 9859 
peak programme meter 9860 
£34: FEBRUARY 1978 
formant (E25... E33): 

DUAL-VCA 9726-1 
development timer 9840 
experimenting with the 
SC/MP (E31... E33): 

HEX 1/0 9893 
infra-red light gate: 

transmitter 9862-1 

receiver 9862-2 
E35: MARCH 1978 
formant (E25... E34): 

LFO module 9727-1 

noise module 9728-1 
4k RAM card 9885 
colour TV games: 

VHF games board 9892 

UHF converter 9864 
SC/MP power supply 9906 
E36: APRIL 1978 
formant (E25... E35): 

com 9729-1 
elektornado 9874 
cassette interface 9905 
moving coil preamp 9911 
E37: MAY 1978 
colour modulator 9873 
percolator switch 9902 
digital reverberation unit, 

main board 9913-1 

extension board 9913-2 
mini shortwave receiver 9920 
E38: JUNE 1978 
1/4 GHz counter 

timebase and control 9887-1 

counter and display 9887-2 

low freq. input amp 9887-3 

high freq. input amp 9887-4 
automatic mono/stereo 

switch 9923 
TV sound modulator 9925 
mini-counter 9927 


£39/40: SUMMER cineUlTs. 1978 
power flasher 3003 


electronic gong Fa087 
bicycle speedometer 78041 
glowplug regulator 78042 
touch dimmer 78065 
micropower amplifier 9558 
consonant 9945 
luminant (3 boards) 9949 
preconsonant 9954 
£41: SEPTEMBER 1978 
piano 

octave 9914 

power supply 9979 

filter 9981 
master tone generator 9915 
temperature-controlled 

soldering iron 9952 
formant 

24 dB VCF 9953-1 
puffometer 9961 
£42: OCTOBER 1978 
central alarm system: 

master station 9950-1 


0.95 
2.50 


NOD Oo 
SOBONUDOD 
Sacoaaaagag 
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slave station 9950-2 2.15 4.75 

alarm station 9950-3 1.05, 2.35 
resonance filter module 9951 3.70 8.25 
VHF/UHF modulator 9967 1.35 2.95 
TV-scope: 

Y-amplifier 9968-1 1.80 3.90 

main board 9968-2 3.40 7.50 

video mixer 9968-3 1.70 3.80 

sync circuit 9968-4 1.70 3.80 

power supply 9968-5 1.35 2.95 
databus buffer 9972 1.35 2.95 
analogue reverberation ie 

unit 9973 4.85 10.65 
proximity detector 9974 2.25 5.00 
NEW 
E43: NOVEMBER 1978 
digiscope, main board 9926-1 4.80 10.65 
digiscope, display board 9926-2 1.35 2.95 
ASCII keyboard 9965, 6.50 14.35 
cackling egg-timer 9985 1.85 4.05 
loudspeaking telephone, 

main board 9987-1 1.50 3.30 

pick-up board 9987-2 1.35 2.95 
pocket bagatelle 9988 1.35 2.95 
ring the bell and 

win a prize 79006 1.60 3.55 
Tag! 79007 1.65 3.30 


eps front panels 


front panels for Formant (E25... £35) 


interface 9721-F 1.40 3.05 
vco 9723-F 1.40 3.05 
VCF 9724-F 1.40 3.05 
ADSR 9725-F 1.40 3.05 
DUAL-VCA 9726-F 1.40 3.05 
LFOs 9727-F 1.40 3.05 
NOISE 9728-F 1.40 3.05 
COM 9729-F 1.40 3.05 

Complete set of 11 panels (includes 3 x VCO and 

2x ADSR): £ 13.85 or $ 30.55. 
24 dB VCF (E41) 9953-F 1.40 3.05 
resonance filter 

module (E42) 9951-F 1.40 3.05 


simple function 
generator (E33, E38) 9453-F 1,50, 3.30 
consonant (E41) 9945-F 4,25 9.40 


ess software service 


45 RPM records with SC/MP programmes 
reaction timer, SC/MP. 


as clock, mastermind, 
Kojak siren, RAM a 


diagnostic 
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Elektor book service 


The following books are available direct from the publishers, 
Elektor Publishers Ltd. 


BOOK’75 


A selection of some of the most 
interesting and popular 
construction projects that were 
originally published in Elektor 
magazine issues 1 to 8. 30 
projects are contained in this 
book, plus a ‘DATA’ section 
which includes a chart of pin 
connections and performance 
for common-anode LED 
displays, valuable information 
on MOS and TTL-ICs, 

opamps, transistors and our tup- 
tun-dug-dus code system for 
transistors and diodes. With 
over 100 pages, the wide 
variety of projects in this 
stimulates the professional 
designer to up-date his 
knowledge and even the 
beginning amateur should be 
able to build most of the 
projects. 


ELEKTOR 
BOOK 


price £3.00 (post & pack 30p 
extra) USA & Canada $6.50 
(sent by Airmail) 


DIGIBOOK 


This brand new book from 
Elektor, provides a simple step- 
by-step introduction to the 
basic theory and application of 
digital electronics, Written in 
Elektor’s typical style, there is 
no need to memorise dry, 
abstract formulae, instead you 
will find clear explanations of 
the fundamentals of digital 
circuitry, backed up by 
experiments designed to 
reinforce this newly acquired 
knowledge. For this reason 
DIGIBOOK is accompanied by 
an experimenter’s printed 
circuit board which will 
faciltate practical circuit 
construction. 


price £4.50 (DIGIBOOK PLUS 
PCB) post & pack 25p extra 
USA & Canada $9.50 (sent by 
Airmail) 


When ordering any of these 
books please use the Elektor 
readers service order form in 
this issue. 


nome 


When ordering any of these books please use the Elektor readers 
service order form in this issue. 


Elektor Publishers Ltd., Elektor House, 10 Longport, 
Canterbury, Kent CT1 1PE 


—— 


advertisement 


THE NEW 
EUROBREADBOARD> 


od 


ATI 


A 


Logically laid out to accept both 0.3" and 0.6” pitch DIL packages 
as well as Capacitors, Resistors, LED's, Transistors and components 
with leads up to 85mm dia. 


500 individual connections in the central breadboarding area, 
spaced to accept all sizes of DIL package without running out of 
connection points. 


4 Integral Power Bus Strips around all edges for minimum inter- 
connection lengths. 


Double-sided, nickel silver contacts for long life (10K insertions) 
and low contact resistance (< 10m.ohms) 


Easily removable, non-slip rubber backing allows damaged contacts 
to be rapidly replaced. 


What other breadboarding system has as many individual contacts, 
offers all these features and only costs £5.80 inclusive of VAT and 
P.P. — NONE. 


At £5.80 each The EuroBreadBoard is unique value for money, 
At £11.00 for 2 The EuroBreadBoard is an indispensable design aid. 
Snip out and Post 


David George Sales 


a r/o 74 Crayford High Street, 
Crayford, Kent, DA1 4EF. E10 
a Please send me 1 EuroBreadBoard @ £5.80 (1) Please | 
| or 2 EuroBreadBoards @ £11.00 1) Tick | 
(All prices include VAT and P.P., but add 15% for 
| overseas orders), a 
| | INET Gis: APR ESeRRONeTE OMA ROR ctr ett Aes OstaAaeh Ss 8, c B 
| ISOMPANY MEN ite mince swesctet Aiaicew ete Huaudeecers eae ee B 
| Grebe RB sins, cikvdu insti seb sc’ oa dds Se ea an SP as | | 
i POU NOnerirtr sh lagiteve di oa cate migteoe en © eae | 
| | Please make cheque/P.O,’s payable to David George Sales a 
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DAWES ELECTRONIC 


es are inclusive V.A.T. please add 20p. P 


2N3638, 
2N3771 
2N3773 


Transistors 2N3725._.40 

BC114 08 | 2N3904 110 

BC126 16 | 2N3906 = :10 

BC140 ‘47 | 2N4058 10 

BC158 to7 | 2N43908 24 

BC160 143 | 2N4400 = .10 

BC171 tog | 2N4402 110 

BC350B 108 | 2N5129 —:20 

BC516 147 | 2N5139 110 

BC517 2N5179 —-.08 

BC547B «= «12 | 2NG123. 25 

BC557B «12. | 2NG126 25 

BCY70  .12 | 2N6254 225 

BCY71 12 | 40347 124 

BD135 142 | TIS50 124 

BD136 145 | TIS92/93  .30 

BD242 “84 

BF196 a i 

BF451 Istfpere 1.50 

praoe +47 | BY209 1.25 

BF494 +33 Zeneers Aw 

BFY9O = 675 | 3.3/39V 110 

BUI05 1.20 | INgo20a—« 08 

E300: 60 | iN914x10 © .40 

E420, 1.85 | 1N916x10 50 

2N1304° 412 | 1N4148x10 .25 | Smoke & Gas Septal 
PNZOA ABST (100%: 1.50) | Detector een 
2N2194 (20 | i Naoo1 ‘03 |TGS105 «2.25 Bite 
BNo219a aa | 1N4004 08 5082-7730 
BNo221 16 NCC ‘e Transformers OL747 
2N2222 09 5 for Elektor projects 5082-7750 
2N2222A 12 Capacitors Scope 12,50 

2N2369 12 Siemens 250V % GHZ Counter 

2N2905 14. | Metal 7.5mm SC/MP PS. 

2N2906A 114 | INF — 47nF 210 J cuotes on others, 

2N2907A 114 | S6nF— .1uF 14 

2N2925. 12 | -12uF — 22 .18 ; 

2N3392 112 . Mini Toggle 

2N3583 —-.44._|_ Resistors Mini 3 way 


A129 | 0.25WE24 series | DIP Switches 
250 10+ 20p 100+ 120p | 5x 85p 6x90p 
250 of each value. 7x 95p 9x 125p 
. Mini Rotary 
Switches 
Wafers 


REFERENCE BOOKS 
FROM BABANI PRESS 


The following reference books are available in paper back form 
to our readers direct from Elektor Publishers Ltd, 10 Longport, 
Canterbury, Kent,CT1 1PE. 

First Book of Transistor Equivalents & Substitutes over 70 pages, 
including British, Dutch, German, USA, Japanese, etc by 
BEB ABADAN rhe teen x aid. Ot eM @ ia, he 50p 
Second Book of Transistor Equivalents & Substitutes. A com- 
panion to the first book above, with over 56,000 additional 
ehiriesibViB BvibaDanltannusstwae that nc a. a wk yo atone enon 95p 
Handbook of Radio, TV, Ind. & Transmitting Tube & Valve 
Equivalents. British, European and US designations covering 
valves, CRT’s & Tubes, pro-electron CRT’s Tubes etc ... . 60p 
by B.B. Babani 


Diode Characteristics Equivalents & Substitutes. Over 150 pages, 
containing 25000 entries of European, US, Asian, Japanese, 
USSR types, incl. Rectifiers and zener diodes. 

BY BIB iBabantt tice SEG oon Mee at peed eg 95p 


DIGITAL IC 
EQUIVALENTS 
& PIN CONNECTIONS 


321 pages covering popular user orientated digital IC’s plus 
details of packaging, families, functions country of origin and 
manufacturer including devices by Fairchild, Ferranti, Harris, 
ITT, Motorola, National, Philips, R.C.A., Siemens, Texas in- 
struments, and many more. A companion book to Linear IC 
equivalents and Pin Connections to be published very soon. 

Author: Adrian Michaels 2... 2... ee £2.50 


Please add 20p post and packing per order. 


80 


121 Dawes Road, London SW6 
Tel 01 381 3975 


New Style Elegant Instrument Cases 
in anodised aluminium with black viny! 
top and bottoms. Gives a professional 

finish to your assemblies, 


moOODD 


Elektor Oscilloscope Case 
prepunched & screened 
25MHz PDA Conv. £25.00 


Transformer 


%GHz Elektor Counter Case 
prepunched and screened 


Transformer 


Type Width Height 
gH 


s.a.@, for full kit list 


s,a.@. for full kit list £3.50 
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Price Type Width Height Price 
4.72 lz 16%" 4%" 8.89 
5.97 G 8%" 6" 6.85 
7.68 H 12" 4 a 38 
5.62 i} 16%" 6" 


' 11 cases cepth 0!" please add BOp 
6.00 _ Bl ceses depth © for P&P of cases. 


£47.00 
£12,50 


£16,50 


Mini Switches Push Buttons 
Push push or Interlocking 2,4,6.8 
pole 25p per bank 13 banks max, 


LINEAR IC 
EQUIVALENTS 
& PIN CONNECTIONS 


A companion volume to Digital 
IC Equivalents & Pin Connect- 
ions,now available . £2 75s 


SuON2eUUCD Ulg B sjUaEAINbZ OI Ae8UIT 


Linear ic 
Equivalents 
| & Pin Connections 
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DIGI OCK KITS : ALARM AND STANDARD 


MA1010 LED display digital electronic clock module 
5 : sg ALARM CLOCK AND CLOCK-RADIO VERSIONS 
12 AND 24 HOUR DISPLAY FORMAT @ 
RR pa ep cera POWER FAILURE INDICATION @ 
e SLEEP AND SNOOZE TIMERS @ 
ALARM ON AND PM INDICATORS @ 
ern oy FAST AND SLOW SET CONTROLS @ 
sg ! ] e | © Fast Building. 
— Vesecs ans! —!,. ‘ @ Easy to follow Instructions. 
@ No knowledge of electronics needed 
@ The most comprehensive kit 


KIT MODULE R19.95 


ANTASTIG OFFER DIGITAL CLOCK KIT 


MA1002 LED display digital electronic clock module 


BRIGHT 4-DIGIT 13 mm DISPLAY @ 

ALARM CLOCK AND CLOCK-RADIO VERSIONS @ 
12 AND 24 HOUR DISPLAY FORMAT @ 

POWER FAILURE INDICATION @ 

SLEEP AND SNOOZE TIMERS @ 

ALARM ON AND PM INDICATORS @ 

FAST AND SLOW SET CONTROLS @ 


CLOCK KIT MODULE R15.50 


features 
Ideal for automotive applications 
* Operates from 12Voc supply 


© Bright 0.3" green display DIGITAL CLOCK 


Indash autoclocks 
Aftermarket auto/recreational vehicle clocks 
Airctattsmarine clocks 

12Voc operated instruments 
Portable/battery powered instruments 


KIT MODULE 
In addition to these clock modules the external hardware required, features the following:- 


Mains Transformer R450 
Switches SPST for slow/fast set and display seconds. . -RO35 


Did someone say “PARTS” ? 


We stock the whole range of TTL from SN7400 up to SN74195 and CMOS from CD4001 
up to CD4599. Prices available on request. 


Linear specials for the month features the following:- 


NE 555 TIMER.. 
741 OP AMP. 
723 DIP... 


723 TO- 
TDA 2020. . 


POS voltage regulators TO-220 featuring the LM340T series (9V up to 24V) 


Our new catalogue contains information on all electronic parts from A — Z. Please send for 
your copy now. 


20 STRAND RIBBON WIRE (RAINBOW SPECTRA STRIP ) at a fantastic low price 
of R2.50/metre (minimum 1 metre : Special offer of R18.00/10 metres or R150.00/100 
metres. 


ial 
specia Specials for ELEKTOR readers. 


.-RO.30 D.U.G.....RO.15 
. R030 D.ULS.... .R0.07 


119 ALPHA BUILDING PRESIDENT KRUGER ST. Telex 8-9111 S.A. 
ARK 
VANDERBIJLP: 22.2806 


1289 33-9968 
EEX) VANDERBIJLPARK. 1900 B_ 1) 33.5021 
SOUTH AFRICA 33-5922 


advertisement 


BUILD THIS 


Even your wallet will smile. 
LIGHT DIMMER KIT TYPE LDSOOSA 


All parts, face plate, knob and adjustable 
mounting bracket to build this 500 Watt dim- 
mer to fit in a standard 2” x 4” wallbox. 


Complete Kit 
LIGHT DIMMER KIT 


All parts, face plate and knob to build this 
1000 Watt dimmer to fit in a standard 2" 
x4” wallbox. 


Complete Kit 


LIGHT DIMMER KIT WITH ADDITIONAL 
SWITCH TYPE LDS0O SWA 


All parts, face plate, knob and adjustable brac- 
ket to build this 500 Watt dimmer - to fit in 
a standard 2” x 4" wallbox. Also includes a 
switch to control additional. light(s) for porch, 
passage, etc, that are not controlled by the 
dimmer. 


Complete Kit... . 


LITTLE KIT 


STEREO AMP KIT TYPE BL-Z16 


Stereo 8 Watts RMS per channel with tone 
controls. Frequency response is approx. 3dB from 
35Hz to 18KHz. Power supply 12 - 20V. 
Operates directly from a _ crystal cartridge. 
One of our most popular kits. 


Complete Kit 


FM WIRELESS MIKE KIT TYPE BL-HF 65 


Transmit up to 300 meters on any FM radio. in- 
put requires either small speaker or dynamic 
mike. Runs from small 9V battery. Complete 
new design with unique P.C. lay-out which eliminates 
the need for wire wound coils. 


All parts to build this super little amplifier. 
Operates directly from a crystal _ cartridge. 
Frequency response .is approx.  3dB from 40Hz 
to 18KHz. Power supply 9 - 16 Volt. 


PS ECORI 


Contains all parts, including diecast box and 
ferrite core transformer to build this popular 
CD ignition as featured in “Practical Elec- 
tronics”. Installs in 10 minutes on any car 
with 12V negative ground - no rewiring - most 
powerful, efficient and reliable Solid State 
Ignition available today. 


Complete Ki 


“Build-it-Yourself” and save 
up to 50% with our famous 
electronic kits. 


A complete complement of components is 
supplied with each kit together with ready- 
drilled roller tinned professional quality _fibre- 
glass printed circuit board and easy to follow 
step by step instructions. 


Additional to these mighty kits we have a vast 
‘range of other kits. Please send SAE for full 
list and prices.; 
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PHILTRON 


Electronic Components Specialists 


325, DUTOIT STREET, P.O. BOX 2749, PRETORIA, 


0001 TRANSVAAL. REPUBLIC OF SOUTH AFRICA f 
Stockists of 


Heathkit — Siemens — 
Monsanto — 
Texas, — Interface — 
Linear — MOS — Signetics — 
Fairchild 
PRODUCTS 


advertisement 


ELEK TOR 


Crystals & & Resi stors 

Sockets ; Seo 

Piezo Electric MAGAZINES ° age 
Ceramics BINDERS 5 


PRINTED CIRCUIT 
BOARDS 


Transistors 
Diodes 


Electronic books, 
Projects, data etc. 


Tantalum 
Polyester 
Electrolytic 


Co-axial & 
P.C. Mount 


Digitals, Nor, 
Latching etc. 


SCRS ... Tridductors 


Quaracs.... Variacs... 
Transformers 


Sole South African distributors for ELEKTOR 
Trade Enquiries Welcome 


“es 


_ advertisement 
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SPECIAL : F IC SOCKETS 1008S 
H i Low Profile Solder Tail Wire Wrap Silicon SH diode assorted 400 m — $.05ea 
i sl 8 pin $.16 24 pin $.36 8 pin  .45 1N4148 (1N914) Silicon diode 400 m 10 
(0) SALE 2 A V4 pin 119 2B pin 444 pin 149 1N3064 Silicon SH diode 400 mw 110 
16 pin 21 40 pin 61 16 pin .55 1N4006 Silicon rect. diode 600V 400m .10 
2513(caps) Char. Gen. 18 pin _.28 Zener diode 400 mm - 2.4V, 3.6V, 5.1V, 
LED DISPLAYS 2513(L.C.) Char. Gen. 6.5V, 6.8V, 10V, 12V, 14.5, I5V, 120V .15 
MAN) 27" Red CA LHD 99 ‘MM1101 256 bit RAM % UNIVERSAL BREADBOARD Germanium diode 400 mw 038 
MAN 2 [30" Red 5x7 LHD 3.95 M1103 «KAM * St 1verspiaced ircut 5 
MAN 5 127" Green CA LHD .99 [17024 FROM & Net places Copperas reu hts TANTALUM CAPACITORS - solid dipped 
MAN 7 27" Yellow cA LHO 149 PMNS261 1K RAM oo6 Males ancient) related 1u/35V $.20 6.8/6 $.25 15/50 $.40 
MAN 54 '30" Green cc RHO 1.19 J¥5262 Tk RAM Sei componentares 2 triples rousial 122/35 120 6.8/16 .25 22/16 «40 
mY 66 80" Rea CA LHD 1.19 JF93410 256 bit RAM 295) geez sho Tes fon DIP: Garay VEERTAL Cs 133/35 120 6.8/50 130 33/10 50 
MAN 72 130" Red CA LHD +59 | 2708 8k EROM z 31300 a 1735, +20 10/16 «3047/6 +50 
MAN 82 130" Red CA LHO ‘99. | 2510 Dual 50 bit 2.2/20 125 10/25 35 47/25 «55 
MAN 3610, 130" Orange CA RHD = 69 Shift Reg. : TRIMPOT - Single Turn 2.2/35 25 10/50 «35 56/6 +65 
MAN 3640, +30" Orange CC RHO 69 | 2511 Qual 100 bit Mepco - Cermet 8014 3.3/35 .25 15/1035 -150/15_ 1.25 
MAN 4610 "40" Orange CC RHD 59 Shift, Reg. : Sw, + 100 PPH/°C + 20% 47/16 125 15/2035 
MAN 6660 156" Orange CA RHO 59. | 2518 Hex 32 bit 500"ohim, 2k, 10k, 25K, 50K, — 
OL 10A 127" Red CA LHD 199 Shift Reg. : 100K, 500K, IM. $.75 ea, EINGAR CIRCUITS. 
Drape eet eeey ee tCin 39 | 2522 dual 132 bit . Ha WOON. $7 UMO72N 282 WTIBH 79 
OL 707 {30 Red CA RHO 179 Shift Reg. : pe EM ILNS) OEE. 'UMARNONS 18k: Dare iP 
pura on Red CA LHD rita | mse == 500/512 bit Uataoan Ba Caisge bouts fan Catto oad 
FND 359 1375" Red CC RHO 159 Shift Reg. fi Mao7ew GO. DEIN te) esi ae 
FND 500 CC RHO 169 J SL-5-8025 Quad 25 bit sors 30 May 475 UMraH 79 
FND 507/510 CA RHO 69 | Shift, Rea, c Ua00H 89 waBsK 45 UMN 
NSN 74R 2 CC RHO 169 Wegala "Clock Chip 5 W909 105 NESIIV. 290 UMPABCN 35 


M5316 Clock Chip M309% 99 NES4OL 2.90 LMIIION £80 


MAN 6610 ~56" Orng CA RHO +89 | m5370 Clock Chi ich 

n i - (MOIOCN 107 NESABA 109 LAMNataN 1 59 
MAN 6630 -56" Orng CA RHO :59 | awea7san Clock Chip WISTICN ——89.NESSOA 75 UattasecN 1 29 
MAN 6640 -56" Orng CC RHO +69 | cr7o01 Clock chip rng 89 UMSSSCN 39 UMIaseCH 59 


MAN 6650 +56" Orng CC RHO 
MAN 6710 -56" Red CA RHO i 301m Prec. 0p Ane 


Matin 89 NESBA BS LMI496N 89 
UM319N 113 UMSBON 2.95 LMIBOON 2 48, 


MAN 6730 +56" Red CA RHO 59 | 392H Volt Fol lower TRIMPOT - 25 turn vay Dela Ie, Senet eae 
NAN 6740 ~56" Red CA RHO -69 | 308H Prec Op Amp : Bourns - Cermet 3299W wane ism tae Sgiet ite 
MAN 6750 56" Red CC RHO 59 | 31)N Hi Perf V Comp PC Mount, vert. adj. B S718 439 seen 139 Gazger tad 
OL 338 17" Red CC :29 | 3a0T6y Pos. ¥ Reg 2K, 10K, 20k $1.75 ea i wwazN 198 UMBBECN +19 GvaR00N | 49 


OL 338 117" Red CC +49 | S40H Power Amp cwaea u ' F 
NSN 33, 117" Red CC +39 | 565% Geni Purp PLL ies uasoam 182, twos ad tures 
HP 5082 S11" Mag. RHD 139] 723n volt Reg (OJON 158 MTOM 89 goa 458 
HP 5082 Mag. RHO 149 | 733 DIF Video Amp d CAPACITOR KIT ~ ceramic disc thaaon UMro3en 39 PeastcN 38 
$p425-09 Yeailiieean “byatanstecereoes 50V, 24 values, 10 capacitors each Seei2 Uwroww 25 rgaszen 38 
Seana SPRL AcaaMe DUR ETO eee lof 33nt Sepr Seber BoOpe.. cOURME lls\8 24 020) suomi gv reereen ae 
Tl 38 é Spf 47pf 100pt 270pf .001uf_.030uf J Mauer twrion 82 sasacn 38 
Evectronic euzzer (Sa Lepr opr 18opr cOOpe Covur Tur, eee muse es dela 8 
cut-out 1.125" x 2.375" capacitors only...$11.95 fy‘ Garaan 
ct en panel tilchness $1.75 Miniature, Solid State Packeged in 15 drawer, 60 compartment 
er eya5t panel thickness: “$2576 6V 15ma (4-9V oper.) $1.29 ea. cabinet. ...$19.95 plus $2.00 shipping 
ana ~ J2v_15ma_(8-20V oper.) $1.29 2a CERAMIC DISC CAPACITORS - 50V 


METAL FILM RESISTORS PRECISION RESISTOR PACKAGE Ipf 22pf S6pf 120pf 270pf B20pf —.022uF 
+ 1%, 1/4W, + 50, PPH/OC Metal Film + 1% 1/4 watt Spf 27pt 6BPF 1S0pF 390pf .0OtuF .030uf ff INCLUDING BACK ISSUES) ARE AVAIL- 
Standard Decade Values 10.5 - 464K Seareari ls ar 60 ae Ipf 33pf B2pf 1BOpf 470pf .0047uf .050uF ABLE FROM IEU STOCK AT $ PRICES 
5 ohm= K f . SP EKT a 
ag fg, JQeae Mn Tonnae] TOASTS 85 oA Tn iu nef LISTED IN ELEKTOR (PC BOARDS 
100-999 .20 ho $9.00/100 Supplied in 15 Orawer 60 Comp. [iM 10-up per value $.05ea 1977 ON SPECIAL ORDER) 
‘6 Cabinet - $26.50 + $2.00 Sh. 

1000: 8.00/10 

RESISTOR PACKAGE eee te ao Ade stg {SHIPPING INCLUDED 
Carbon Film Fesistors + 5% 1/4w, 1/2w Carbon Film + 5% 1/4w or 1/2W i T total to cover shipping and IN US & CANADA 


Qty. fa, Min 10/value Min 100/value Usage Evaluated assoreaent handling outside US or Canada. California 108 tox. DISCOUNT ON ALL 
= 5 to 20 f 44 . L 
Aa Oe sce ere igo Ai aa yy INTERNATIONAL ELECTRONICS UNLIMITED J 1c’s ANDLED'S 

1000- 2.50/100 Supplied in 15 Drawer 60 Comp. VILLAGE SQUARE, BOX 449E|CARMEL VALLEY, CA 93924 USA] 10% OFF ON $25.00 


Cabinet. $22.95 + $2.00 Sh. TELEPHONE 406 659-3171 15% OFF ON $50.00 


AUDIO, DIGITAL AND ELECTRONIC 


it ro n rT c COMPONENTS LTD. 


856— 


26236 26TH AVERR5 ALDERGROVE B.C. VOX 1A0 
CANADIAN DISTRIBUTORS to magazines, binders and P.C. 
specialty shops of : boards for elector projects. 


WESTERN CANADIAN DISTRIBUTORS OF computer, | CURRENT and BACK ISSUES 


magazines: | are available by mail order for 


PERSONAL COMPUTING, 73 MAGAZINE, R.O.M. | the sbove magazines and books. 


Send a self addressed stamped 


INTERFACE AGE, BYTE, KILOBAUD, envelope for 4 Comey list of 
SYBEX BOOKS snore ‘ fi S. ; 

end one dollar for catalog an 
THE ONLY WESTERN CANADIAN current price lists. Conpenenth: 


Kits, speakers, amplifiers, rec- 


STEREO MAIL ORDER HOUSE eivers etc. 


DEALER ENQUIRIES WELCOME 


: : AUDIO, DIGITAL AND ELECTRONIC 
itronic COMPONENTS LTD. 


SEND ALL MAIL 
ORDERS TO: 


26236 — 26TH AVE., R.R. 5, ALDERGROVE, B.C. VOX 1A0 
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G ing is 
The ordevg simple! 
—— 
© You WRITE US WHAT 
You wanr 


° WE S6MD You THE BILL 
*You SEND US A CHEQUE 
°WE SEND You THE Good. 


~ ELECTRONICS” 
NEW KITS ae 


@mosclock (1607 atb) 
dise preamp (4040 a) 
emosclock timebase (1620) 
@ Proximity detector (9974) complete kit including 
peb , mains transformer and speaker £10.70 
@ Resonance filter module (9951) all parts and pcb 


OTA plt (6029) 
730/740 ICcontrolled amplifier (9191) 
fo rytm generator M253 (5x9344-1,9344-2,9344-3) 


except frontpanel £ 23.85 @UAA 170, 270°meter + front panel (9392- 1+2) 
@ Databus paEtey (9972) all parts and peb g See= @UAA 170, led voltmeter (9392-344) 
ntral alarm system @ preco preamp (9398 + 9399) 
e waster station (9950-1) pcb and all parts inclu- SEquin 60 ¥ (9401) 
ding speaker eee Tachometer (9460) 
e slave station (9950-2) ped and all parts inclu- = tas sitive metal detector(9750) 
ding speaker © Parkingmeter alarm (9491) 
@ alarm station(9950-3) pcb and all parts £ 3.40 atenocesrelerervadtoveToak (3500) 
VHF / UHKF modulator (9967) complete kit with peb £ 6.45 Sirens (9751) 
‘TV scope: Stereo audio mixer (9444) 
“Y= amplifier (9968-1) £ 6.20 S Narbles (9753) 
mainboard (9968-2) £ 12.90 # Scope calibrator (9455) 
@ video alas (oogbs) . aa © Run rabbit,run (9764) 
@ syne circui 4 A o Digisplay (9376) 
@ power supply (9968-5) £ 8.53 @ Led VU/PPM (9419-142) 
| @ Auto slide changer (9743) 
@ Analoque reverberation (9973) pcb and all parts { 33.85 Sioveardecodar (17505 
@ Also available from stock: # Signal injector (9765) 
the first ESS recording containing # Precision timebase (9448) 
@ distorsion meter (77005) 


- Kojak siren 
~ Ram diagnostic 


= reaction timer 

= SC/MP as a clock 
- ind 

Mastermind 
SPECIAL OFFER ..00 

© &G Hz counter (987/1-4) the complete kit including all 
peb's and parts with a free cabinet 5.1) 194.50 

Elektronika and 


guitar preamp (77020) 

automatic nicad charger (77075) 
TV games (77084) 

4 Watt car amplifier (77101) 

3% digit Dv (77109) 

FM mains intercom (9359) 
Logaritmic darkroom timer (9797) 
Infrared transmitter (9822) 
Kirlian camera (4523+9831) 

IR testpattern generator: 


‘The cabinet is special made for De Bi 
has a printed front panel. 


Py 
° 
. 


COMING _SOON e motherboard (9800-1) 
Ascii keyboard , this keyboard , to be published in the fe daughterboard (9800-2) no. 1 


november issue, will be available from the l5the of 
oktober.Price? about £ 46,50 

SUBSRIBE TO OUR CATALOQUE-PERLODICAL: 

‘an interesting way to present a huge stock of compo- 
nents to our clients. We offer you at least six 
deliveries of 10 pages each together with the latest 
news, up-to-date information etc. This cataloque is 
in dutch but the pricelist is in UK £. The whole series 
Will cost you £2.50 P&P free. Don't wait ,there is 
only a limited quantity available. 


@ daughterboard (9800-3) no. IT 
® Video biofeedback display generator (9825-1) 
@ Video biofeedback alpha amplifier (9825-2) 
electrometer (9826- 1+2) 
o Magnetiser (9827) 
@ SC/MP RAM 1/0 (9846-1) 
eeclectret micro amplifier (9866) 
@ analog frequentie meter (9869) 
eheating controller (9877) 
eMW reflex receiver (9880) 
a sensitive lightmeter (9886) 
@ function generator (9453) 
VAAL80 Led voltmeter (9817) 


LINEAR IC's (continued) 


M3177 £2.58 1391 £ 2,09 @ Equaliser (9832) 

113184 £3.70 LM395K £5.23 © SC/MP memorycard (9863) 
1M318N £2.65 SAJG1OA £1.42 @ peak progranme meter (9860) 
TAA320 £1.31 2NG14T £1.73 e development timer (9893) 
1432 3K £7.29 SL440 £5.59 @ SC/MP Hex 1/0 (9893) 
1M324N £0.71 TCA 440 £ 1.66 e Infrared light gate tranemitter (9862-1) 
13251 £ 3.02 ‘TBAGSON £3.30 @ Infrared receiver (9862-2) 
11325N £4.27 TBA46OQ £2.12 @ 4K- RAM card (9885) 

TCA33A £0.97 TAASSO £0.31 @ Colour TV games (9892) 
LM339N £0.84 TBAS5OQ £2.45 © SC/MP power supply (9906) 
14348N £1.33 NESSS £0.29 @ elektornado (9874) 

LF 356N £1.23 NESS6 £1.10 @ cassette interface (9905) 
LF357N £1.23 SAS560S £2.30 @ automatic mono-stereo switch (9923) 
LF358N £0.71 LMS65CN £1.28 © TV-sound modulator (9925) 
143738 £4.63 $566B £3.42 © mini-counter (9927) 

113770 £2.21 LMS66CN £ 2.38 © power flasher (78003) 
14380N £1.19 LMS670N £ 2.60 electronic gong (78037) 
1M381N £1.79 SAS5708 £2.30 @ bicycle speedometer (78041) 
11382N £1.79 ‘TAAG11B £0.79 @ glowplug regulator (78042) 
LH386N £1.49 TBAG25A £1.31 @ touch dimmer (78065) 
M3878 £0.95  TBAG25B £1.31 emicropower amplifier (9558) 


@ consonant (9945) 

© luminant (9949) 

 Preconsonant (9954) 

piano (9914 etc.) 
You can call us by telephone: 040 - 448229 
You can send us a telex ; 59307 dboer nl 


ery conditions 
A.Payment in advance 
1. You send us a letter with your order 
2. We will send you an invoice on which you can see the 
amount you have to pay into our bank. 
Our bank: ABN-bank, Wal, Eindhoven ,Netherlands 
nr. 52.72.38.104 
3. After we received the money we will send you your goods 
immediately. Post and package will be about £2.00 
B.Payment by cheque: 
1. Send us your order with a cheque (Barclays, Eurocheque etc.) 
2, Post and package will be £2.00 
3. This is the quickest way to all countries in the world. 


Our shop is open 


Tuesday - Thursday from 9.00 to 18,00 hours, 
Friday from 9.00 to 21.00 hours 
Saturday from 9,00 to 17,00 hours 


{"aeboer” | 
/ elektronihka / 


Our addres: 


Ordering det ‘ia 
All prices include VAT and are in UK £ Eve i i Preset on puodeetes 
c - ry faulty item will be exchanged if returned a 
all devices are brandnew and guaranteed. within 14 daya (not for semiconductors) ef 


ELECTROVALUE Buying Guide 


If you have bought from us before, you will kriow just how large 
and varied our stocks are. For those who have yet to know, we are 
publishing a series of five advertisements month by month to give 
up-to-date information and prices on the most important items we 
carry. These advertisements will appear in stepped rotation in five 


Transistors/Zeners 


journals — Elektor, Practical Wireless, Practical Electronics, Everyday 
Electronics and Electronics Today International, so that the complete 
series will be available each month, In this way, no matter which 
journals you read, BY DETACHING AND SAVING THESE PAGES, 
YOU WILL HAVE A VALUABLE AND COMPREHENSIVE MONEY 
SAVING CATALOGUE. 


MPS6531 * 24p 
MPS6534 * 25p 
TAG3 400/SCR = £1:00 
TAG302 400 Trioc — 85p 
TAG302 600 Trioc £1.05 


1N914 5p 2N4443 £1.14 ASY26 £1.39 BC214L * 12p NAS206.8.5 Trac 8 1p TIP31A 45p 
1NQ142 7p 2N4444 £1.50 ASY27 £1.39 BC214° 12p NASO1G4W3 Trac S8p TIP32A 45p 
IN916 6p 2N4906 £1.00 ASY28 £1.39 BC23B * 8p NAS0654X5 Triac — 80p TIPAIA 60p 
1N4007 8p 2N4915, £1,00 ASY29 £1.39 BC238C * 8p NASOG54W5 Trac £1.04 TIPAIC 64p 
1N4148 5p 2N4991 * 80p Aut £2.25 BC239C * 12p NAS1001X5 Tri 60p TIP42A 60p 
IN5402 16p 2N5062 * 4op AvUY21 £7.31 BC257A * 8p NAS1004W5 Trac £1.60 TIP42C 64p 
IN5407 20p 2N5163 * 24p AUY22 £10.95 BC257B * 8p NAS1004X5 Trac £1.61 TIS43 * 35p 
1s920 10p 2N5192 85p BO126'SCR 30p BC258A * 8p NKT2N1 25p wo2 30p 
1s940 5p 2N5195 99p BO140/SCR 35p BC258B * 8p NKT212 25p 2TX107 * 1p 4, 
2N697 36p 2N5457 * 39p B0226/SCR 35p BC259B * 8p NKT213 25p 2TX108 * Mp 
2N706 22p 2N5458 * 39p BO240/SCR 40p BC267 16p NKT274 25p 2TX109 ° 12p 
2N930 21p 2N5459 * 39p B0246/SCR 96p BC268C 7p NKT275 25p 2TX300 * 12p 
2N1132 24p 6F40 £1.46 80680 10p BC269C 18p aa? 12p 27x301* 16p 
2N1302 48p 16F40 £1.65 81906 38p 8C300 26p OA90 6p 2TX302 * 14p 
2N1303 48p AOHF 10 £1.64 81912 38p 8C301 24p OA91 6p 217X303 * 18p 
2N1304 52p AOHF40 £2.28 BA102 28p 80303 30p OA95 8p 27304 * 21p 
2N1305 52p 40250 95p BA127D 5p BC327* 16p OA202 10p 2TX330° 10p 
2N1306 56p 40361 38p BAI33F 9p BC328 * 12p 0C25 101S 2TX331 * 19p 
2N1307 56p 40362 35p BA138 20p 8C337 * 14p 0028 £1.02 2TX500 * 12p 
2N1308 60p 40406 40p BAI4S 19p BC338 * 12p 0c29 £1.07 ZT X500 * 15p 
2N1309 60p 40408 40p BAIS6 14p BC447 29p 0C35 £1.07 2TX502 * 17p 
2N1599/SCR 88p 40412 56p BA379 25p BCY31A 96p 0C36 £1,02 2TX503 * 19p 
2N1613 23p 40594 £1.18 BAX13 Sp BCY58 15p occas, £1.15 2TX604 * 22p 
2N1711 22p 40595 £1.50 881038 37p BCYS9 16p oc” 70p 2TX530 * 12p 
2N1893 35p 40602 75p 8B 103G 37p BCY70 18p 0c72 70p 2TX530* 20p 
2N2218 24p 40636 £1.80 BB104G * 53p BCY71 18p oc8t 80p 

2N2218A 24p 40673 86p 8B 105B 28p BCY72 18p 0C83 80p HEAT SINKS 

2N2219 24p A9903 44p BB109G * 37p BCY78 50p ocs4 80p Type Drilled 
2N2219A 24p AANI3 9p BC107A 14p 80130 62p PM7A2 £2.68 2Pt 53p 
2N2270 75p AAII6 9p 8C107B 14p 80131 7p PN70 ¢ 6p 2YT03 1xTO3 54p 
2N2369A 22p AANI7 9p BC108A 14p 80132 38p PN72° 6p 2¥TO66 1xTO66 57p , 
2N2484 26p AAMI& 10p BC108B 14p 80135 * 42p PN109 * 6p 275R £2.80 
2N2646 69p AANI9 9p BC108C 14p 80136 * 41p PN1613 * 6p 5.5R £3.95 
2N2904 22p AC107 ols BC1098 14p 80139 ° 46p PN2904 * 6p SF TOS clip 10p 
2N2904A 22p AC126 30p BC109C 14p BO140* £1.10 PN2905 see 2N2905 SF2 TOS clip 10p 
2N2905 22p AC127 48p BC121W 20p BOX18N 90p S2CN1 15p 6w1 - £1.75 
2N2905A 22p AC128 28p BC122Y 61p BOY12 50p SIOM1 12p 6w4 2xTO3 £1.95 3a 
2N2924 * 25p AC151P 53p BC125° 20p BOY20 50p 127000 £1.55 1ODNA 88p 
2N2925 * 25p AC183 40p BC126 * 20p BFIIS 38p BU208 £3.90 1OONC 2x TO3 £1.14 
2N2926 * 25p ACI53K 40p 8C140 43p BF167 et) BUX28 £4.20 1702-2 x AD161 20p 
2N3053 26p AC176 58p BC147A * 21p BFI73 34p BY 164 90p 18F TO1Bclip 10p 
2N3054 73p AC176K 40p BC147B ¢ 21p BFI77 24p BY238 8p 18F2 TO1Bclip 10p 
2N3055 70p AC187K 70p BC148A * 21p BF178 24p BY X38-300 65p 224F =TOAclip 10p 
2N3391A* 4 1p AC188K 70p BC148B * 21p BFI94* 18p BY X38-300R 65p 244F = TO1chp = 10p 
2N3405 * 64p ACY17 92p BC148C * 21p BF195 * 7p C1060! 45p 266F DO3 clip 10p 
2N3663 * 52p ACY 18 91p BC148C * 21p BF244B 30p C0326/SCR £4.40N A1032. TO1clip = 6p 
2N3702 * Vp ACY19 99p BC149C * 21p BF254 * 14p C0340/StR £5.14N A1053. 2x TO1 clip 8p 
23703 * 10p ACY20 70p BC154* 16p BF255 * 14p C407 * 17p A1058 1xTO3 22p 
2N3704 * Mp ACY21 85p BCI57A * 21p BF457* 36p C1406 90p T0921 TP92clip 7p 
2N3705 * 10p ACY22 50p BC157B * 21p BF45B * 37p C1412 90p T0922 2x TO92clip9p 
2N3706 * 9p ACY39 £1.70 BC158B ¢ 21p BF459 * 40p $2926 20p TVv2 Tose 24p 
2N3707 * 2p ACY40 45p BC159B * 21p BFR39 * 24p E99A40 Triac £7.87 TVv3 T03 25p 
2N3708 * 8p AcY41 54p BC160 49p BFR4O * 24p E2506 £1.48 Tv4a 80131 21p 
2N3709 * 12p AD136 £2.09 BC167A * 8p BFR41* 24p £2512 £1.74 TVS. X75 21p 
2N3710 * 12p AD142 90p BC167B * 12p BFR79° 24p MJ481 £1.48 

2N3711 * 12p AD149 80p BC16BA * 8p BFRBO * 24p M491 £1.63 ZENER DIODES 

2N3794 * 21p AD161 96p BC168B * BFR81* 24p MJ2955 78p 400m W 2.7-33V 9p 
2N3819 * 28p AD162 96p BC168C * BFT66 £1.83 MJE340 78p 1.3W 3.3-200V 15p 
2N3820 * S6p AFII4 27p BC169B * BFX29 24p MJE2955 72p 1.5 3.3—75V 55p 
2N3823E * 24p AFI15 30p BC169C * BF X84 24p MJE3055 68p (1.5W are metal-cased) 
2N3904 * 24p AFII6 30p BC177A BFX85 24p MKY7C38E 70p 20W 7.5V-75V 1.25 6a. 
2N3906 * 28p AFII7 34p BC177B BFX87 24p MPF102 ° 4ap 

2N4036 68p AF 124 25p BC178A BFX88 24p 

2N4058 * 12p AF 125 32p 8C1788 BFY5O 24p 

2N4059 * 12p AF 126 25p 8C1798 BFYS1 24p NEW ANOTHER SPECIAL FROM ELECTROVALUE 

2N4060 * 12p AFI27 36p BC182L * BFY52 24p WE ARE NOW NATIONAL DISTRIBUTORS FOR 

2N4061 * 12p AF 139 32p BC182* BFY90 £1.05 

2N4062 12p AF200U 15p BC183L ° BRBIWA 80p NASCOM 1 

2N4124 * 22p AF239 89p BC183 * BRO2ZWA £1.36 MICROCOMPUTER KITS 

2N4126 * 27p AF279 30p BC184L * BRY39. 60p 

2N4286 * 18p AFY12 £2.04 | Bcig4* 8Sx20 22p New pices om €197.80 0 VAT 

2N4289 * 23p AFY16 £2.69 BC202Y BSx46 45p * Quantity discounts 

2N4291 * 24p AFY18D £5.74 BC212L * BSX63 £3.89 iatadelEnauees invited 

2N4292 * 21p AFY18E £6.15 8C212* BT 106 £1.47 

2N4303 * 30p AFY42 £2.91 BC213L * BT 107 £1.60 

2N4410 * 39p AL102 £1.60 BC213 * BU105 


For ACCESS or BARCLAYCARD orders. 
just phone or write your number. 


GOODS SENT POST FREE U.K. WITH 
C.W.O. orders over £6 list value. If under, 
add 27p handling charge. 


ATTRACTIVE DISCOUNTS on C.W.O. 
mail orders — 5% where list value is over 
£10; 10% where list value is over £25. 


TOP QUALITY MERCHANDISE — ALL 
GUARANTEED. 


No discounts allowable on prices marked 
NET or N. 


TAKE GOOD CARE OF THIS PAGE AND 
REMEMBER TO LOOK OUT FOR NEXT 
MONTH'S TO ADD TO IT. 


OUR COMPUTER-AIDED SERVICE TAKES 
GOOD CARE OF YOUR ORDER NO 
MATTER HOW LARGE OR SMALL, 


Comprehensive price list free on request. 


ELECTROVALUE LTD 


28, ST. JUDES ROAD. ENGLEFIELD GREEN. 
EGHAM,SURREY TW20 OHB “ 
Telepnone Egham 3603 Telex 264475 


Northern Branch -680.BURNAGE LANE. 
BURNAGE.MANCHESTER M19 1NA(061)432 4945 


V.A.T. — Add 8% to value of order. For 
items marked *, add 124%. 
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PROGRESSIVE RADIO 


SEMICONDUCTOR OFFERS ALL FULL SPEC. 
BC212, 8C182, 8C237, BF 197, BC159, BCY71 — ALL Bp oach. _OPTO ISOLATORS 
TYPE BX504, INFRA-RED L.£.0. TO PHOTO CELL, 4 LEAD NEW — 25p. 

TBA 800 10FOR £5.00. 7418 PIND.I.L.—23p. _1N4002 100v 1A DIODES ~ 4p. 
1N4005 800v 1A DIODES — 7p. 7812 12v 1A PLASTIC V. REGS ~ 95p. 

0.2” OR 0.125" RED LEDS — 12p each, “MAN 3A 3mm LED DISPLAYS — 50p. 
SPECIAL OFFER ZN414 RADIO CHIPS — 75p. LM380 JC AMPS — 80p. 

LM381 — 90p. NES55 — 30p. 741S (WIDE BANDWIDTH) ~ 35p. 

MICROPHONES. GRUNDIG ELECTRET INSERTS WITH BUILT-IN F.E.T. PREAMP — 
£1.50. CRYSTAL MIKE INSERTS 37mm — 45p. ELECTRET CONDENSER MIKES 
1K IMP. WITH STD JACK PLUG — £2.85. M104 MIN, TIE PIN CONDENSER MIKE 
1K IMP, OMNI, USES DEAF AID BATTERY (SUPPLIED) — £4.95, 

MORSE KEYS, HI-SPEED TYPE ALL METAL — £2.25. PLASTIC TYPE — 95p. 
CRYSTALS. 00 KHz HC6U ~ 40p. 

MOTORS. 1,550 6vDC MODEL — 20p. _115v AC MIN, 3 RPM WITH GEARBOX ~ 30p, 
240v AC SYNCH. MOTOR 1/sth RPM —65p. _ 240v AC SYNCH. MOTOR 1/2ath RPM ~ 
65p. CROUZET 115 v AC 4 RPM MOTOR — 95p. 

BOXES. BLACK A.B.S. PLASTIC WITH BRASS INSERTS AND LID, 75 x 56 x 35 mm — 
40p, 95x 71x35mm—49p. 115 x 95 x 36 mm — 57p. 

TRANSFORMERS. ¢ 6-0:6v 100mA, 9-0:9v 75mA, 12-0-12v 50mA — 75p each. 

12-0-12v 100mA —95p.  12v. 500mA — 95p, _ 1:1 TRIAC/XENON PULSE TRANS- 
FORMER —30p. 6 MHz 3 AMP CHOKES — 30p. 

SWITCHES. MIN TOGGLE SPST 8x 5x 7mm—45p. DPDT8x 7x 7mm —S0p. 
DPOT CENTRE OFF 12 x 11 x 9mm — 75p. 

POT CORE UNIT, WITH 6 POT CORE, 1-FX2243 (45 mm), 2:FX2242 (35 mm) 3-T03 
POWER TRANSISTORS ON HEAT SINK, FUSEHOLDERS AND VARIOUS OTHER 
TRANSISTORS, DIODES and A 5 AMP S.C.R. — £1.75 & 75p p & p.- 

DE-SOLDERING TOOLS, SOLDER SUCKER, PLUNGER TYPE, EYE PROTECTION, 
REPLACEABLE NOZZLE, HIGH SUCTION ~ £4.95, 

TAPE HEADS, CASSETTE STEREO ~ £3.00, BSR MN 1330 % TRACK DUAL 
IMPEDANCE REC/PLAY BACK — £1.95, TD10 ASSEMBLIES TWO HEADS ¥% TRACK 
REC/PLAY BACK STAGGERED STEREO WITH BUILT-IN ERASE, PER HEAD — £1.20, 
TAPE HEAD DEMAG 240v AC ~ £1.95. 

BUZZERS, GPO TYPE 6~12v—30p. MIN. SOLID STATE BUZZERS 6-9~12 OR 
24v/15mA — 75p. LARGE PLASTIC (50mm) DOMED 12v BUZZER, LOUD NOTE — 
50p. ALL METAL 6~12v 30 mm BUZZERS ~ 25p. 

U.H.F. T.V. TRANSISTORISED PUSH BUTTON TUNERS (NOT VARICAP) NEW AND. 
BOXED — £2.50, 

8 WAY RIBBQN CABLE, MIN-SOLIO CORE ~ 15p. 

TIL305 ALPHA-NUMERICAL DISPLAYS WITH DATA — £2.75. 

MURATA MA401L 40KHz TRANSDUCERS, REC/SENDER ~ £3.25 pair. 

POSTAGE, 30p UNLESS OTHERWISE SHOWN (EXCESS POSTAGE REFUNDED WITH 
ORDER), OVERSEAS POST AT COST. 


V.A.T, INCLUDED IN ALL PRICES. 
S.A.E, FOR LISTS. 


POSTAGE, 30p. UNLESS OTHERWISE SHOWN (EXCESS POSTAGE 
REFUNDED WITH ORDER). OVERSEAS POST AT COST. 

V.A.T. INCLUDED IN ALL PRICES. 

S.A.E. FOR LISTS. 


ORDER ADDRESS 


31 CHEAPSIDE 
LIVERPOOL 2, 051-236-0982 
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Our new 1978 catalogue lists circuit boards for all 
your projects, from good old Veroboard through 
to specialised boards for ICs..And we've got 
accessories, module systems, cases and boxes — 
everything you need to give your equipment the 
quality you demand. Send 25p to cover post and 
packing, and the catalogue’s yours. 


VERO ELECTRONICS LTD. RETAIL DEPT. 
Industrial Estate, Chandlers Ford, Hants. SOS 3ZR 
Telephone Chandlers Ford (04215) 2956 


TCSUL 
Soldering Station 
with XTC and 
CTC irons 


Pin-Point Soldering with 
Temperature Control 


The New Antex Soldering Station 

The TCSU] soldering station with either the XTC 
50 watt — 24/26 volt soldering iron or the CTC 

35 watt — soldering iron for pin point precision and 
exceptionally fast recovery time. 

We have putat least twice as much power into irons 
which are already well known for good recovery 
time. The temperature control stops them from 
over-heating; the “fail-safe” electronic circuit 
provides protection even if the thermocouple fails. 


Cue 


(Electronics) Ltd., 
Mayflower House Armada Way Plymouth Devon Tel, 0752 67377 


TANTALUM BEAD 
a 35V00 «10 


CONTROL KNOBS 
K6 25 x 12MM 
Scrow fixing .25 ea, 
with Skirt 0-10 (37 
K8 25 x 16MM 
124 
“16 


K9 19 x 20MM 
with colour caps 
and line 

Screw 25 
Push-on 16 


POLYESTER RADIAL 
: 35 


CERAMIC 
CAPACITORS 


63V 10pf — 1000pf ~ 
04 each. 


poreBy: SWITCHES : ‘sw Carbon Resistors 


1 pole 12 way 2 pole 6 way Yaw E12 values 5% 
3 pole 4 way 4 pole 3 way 


-80 per 100 


For new products CMOS ete. Send SAE 
for list Min order £2 
CWO VAT ine. 


GREENWAY ELECTRONIC 
COMPONENTS sities 


EAST GRINSTEAD SX RH19:3RB Tel:Forest Row (034282) 3712 
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TV into the home by fibre 

A Rediffusion Dial-a-Program system 
recently installed in Arnhem, Holland, is 
the first cable TV system anywhere in 
the world to include the use of glass 
fibre to carry a television signal directly 
into a home. This is a new development 
on an installation which has been in 
operation since the beginning of the 
year using copper cable to 400 homes. 
Dial-a-Program in Arnhem, developed 
by Rediffusion and now being operated 
by Delta Kabel B.V., is the prototype of 
the ultimate in communications 
systems. It offers almost unlimited 
channel capacity. Each home has two 
direct connections to an exchange 
which is fed by a primary cable 
network, This can be increased in 
capacity as the need arises. Access to 
normal TV services is by means of a 
touch button pad without the need for 
stations selection on the TV set. 
Included are stereo radio programmes, 
Access to additional services, 
community TV, etc., will be possible 
and some, if required, can be ona 
subscription basis. The twelve 
programmes which can be made 
available to subcribers in Arnhem 
currently include five TV programmes 
from Holland and Germany while the 
remaining channels can be used for 
other TV programmes and information 
services, including for example, a 
Reuter’s news channel. 


Fibre optics field trial 

The use of optical transmission in part 
of the installation in Arnhem is a 
further step in a current programme to 
obtain familiarity with the application 
of fibre optics in local T.V. distribution 
systems, particularly the connection 
into the home. It breaks new ground in 
being the first system anywhere in the 
world to use optical fibres for this 
purpose. 

The sigma transmitted is on an HF 
carrier at 8.9 MHz with full lower 
sideband, taken from the existing 
Rediffusion Dial-A-Program system 
which is linked to about 400 homes and 
is owned and operated by Delta Kabel 
BV, Rediffusion licencees, in Arnhem, 
Holland. 

The emphasis in this trial is not only to 
prove that optical fibres can be used for 
the final connection into the home, but 
also to show that this can be achieved 
with components and fibre optic cables 
only a fraction of the costs of those in 
most fibre optics systems currently 
under evaluation for other purposes. 

In this trial three fibre optic cables are 
uséd, the first in a section of trunk 
route. connecting the aerial site to a 
DAP exchange, the other two then 


running from this DAP exchange, one 
to a receiver in a private house 

and the other for display purposes back 
up the trunk route to the aerial site 
where there is a display room. This 
means that on selected channels the 
entire route from. the aerial site to the 
subscriber is run in optical fibre cables. 
Each section is approximately 250 m 
long. All transmitting and receiving 
equipment used in the trial has been 
produced and installed by Rediffusion 
Engineering Ltd. 

It will be demonstrated at Arnhem that 
the fibre optic links produce no 
observable degradation of the signals 
received by subscribers to the service, 
the specifications of each optical link 
being in broad terms similar to those of 
the copper links to which they are 
equivalent. The trial represents an 
important step in the process of 
applying optical methods to the 
distribution of television. 


The Routes 

During the cable laying operation for 
the main DAP installation, 1" polythene 
ducts were laid in the trenches so that 
subsequently, when the fibre optic cable 
was available it was easily drawn in by 
Delta Kabel technicians. The 
subscriber’s cable is looped through the 
subscribers’ connection posts which 
serve groups of 6 or 12 subscribers along 
the route but otherwise is buried about 
one metre deep in sandy earth below 
pavements, 


The Transmitters 

The transmitters for both trunk and 
subscriber connections are similar, 
differing only in the arrangement of the 
connections. The optical transmitter is 
an input voltage to output optical 
power converter and uses an infra red 
light emitting diode to which has been 
attached a short lensed fibre to 
maximise output power coupling. At 
the receiving end, the photon current 
arriving is converted back to electron 
flow and it is thereby possible to 
recover the original drive, i.e. the 
original 8.9 MHz VSB signal. 

The transmitting LED is run at 40% of 
maximum rated power to prolong its 
life in exposed installations, coupling up 
to 100 uW into the subscriber fibres, 
which have a high numerical aperture, 
and 10 pW into the trunk fibre which 
has smaller NA and core diameter. A 
short section of fibre with a lensed end 
is secured in close proximity to the 
emitting surface and a butt joint to the 
main fibre is made to this on a grooved 
copper block using magnetic clamps. 
The wavelength of the emitted light is 


900 nm, in the near infra-red. Because 
the FM tv sound signal is also carried, 
special circuits have been incorporated 
to compensate the third order distortion 
of the LED. 


The Cables 

Both cables are of completely British 

Manufacture. 

1, The trunk cable by TCL contains 
four separate graded index fibres of 
core diameter 50 microns, overall 
diameter 120 microns and 0,13 NA. 
The fibres have exceptionally low 
transmission loss — 3 dB/km and high 
bandwidth — 600 MHz. km, They 
are, therefore, suitable for use over 
very much longer routes than in the 
present trial. The fibres are protected 
from micro-scratches by a tough 
varnish and carried in a 2.5 mm duct 
in a 5 mm diameter polyethylene 
sheath. Two 22 SWG hard drawn 
copper strength members are also 
included. 

2. The subscriber cable manufactured 
by BICC contains two fibres of step 
index construction with a pure silica 
core of 120 micron diameter, clad in 
a clear silicone, polymerized in situ, 
to give a theoretical NA of 0.34 and 
a loss over the 250 meters of about 
12 dBs. This is largely due to erosion 
of the high angle modes by the lossy 
cladding, since the core preform loss 
is much lower. The fibres are carried 
in a rectangular duct and protected 
by two 0.7 mm coppered steel 
strength members to give overall 
dimensions 6 mm x 3 mm. 


The Optical Receivers 

The subscriber and trunk receivers 
include the same basic detector and 
electronic circuits but packaged 
differently and with different output 
arrangements. Using a detected current 
of 2-3 wA they produce a good quality 
picture approaching EBU grade 1, In 
the receiver a silicon PIN photodiode is 
used with an FET input stage. 

The trunk receiver feeds a distribution 
amplifier directly whilst the subscriber 
receiver output is frequency changed to 
a VHF channel to feed the normal TV 
input. The coppered steel conductors 
are used for line powering of the 
subscriber’s inverter so that the signal 
can feed a normal TV set, and in the 
opposite direction to carry the FSK 
button dialler signals to the exchange to 
initiate programme selection. 

The fibre terminations for the receiving 
diodes are made by resting the fibre 
with a carefully prepared end in a 
pre-aligned groove pointing to the active 
area and touching the protective 
window. 
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The Future source used for the measurements was possible to convert analog speech signals 


Since in this trial all signal paths from 
the aerial to the subscriber’s home use 
optical fibres the aim of an ‘all-glass’ 
trial has been achieved, and using on the 
subscriber connection active 
electro-optic devices and cables of 
medium technology and price. It is 
hoped that the growing demand for 
optical fibre systems will make it 
possible to obtain these medium 
technology components or their 
equivalent at a fraction of their present 
price. To this end the transmitter 
assemblies on the transmitter panel in 
the DAP kiosk are in interchangeable 
modular form. (364 S) 


3 GHz bandwidth waveguide 


Two research scientists report the 
widest optical power bandwidth ever 
attained in an optical waveguide has 
been measured in a Corning filament. 
Frequency response measurements 
made on six high-bandwidth optical 
waveguides included one with an 
extrapolated bandwidth in excess of 
three gigahertz per kilometer (GHz/km). 
This measured bandwidth is more than 
twice that ever recorded in optical 
waveguides. Wider bandwidth means 
increased information-carrying capacity. 
The bandwidth measurements were 
reported in ‘Measurements on High 
Bandwidth Optical Waveguides’, a 
paper co-authored by Keck and 

R. Bouillie, chief, optical cable and 
systems studies, Centre National 
d'Etudes des Telecommunications 
(CNET) in France. 

M. Bouillie and Dr. Keck collaborated 
on the report of measurements made by 
them in the summer of 1977 at their 
respective laboratories. 

To accomplish the precise laboratory 
measurements described in the report, 
Corning prepared six graded index 
optical waveguides for the tests on 
production equipment. Testing took 
place at CNET in Lannion, France. 
CNET is the research branch of the 
French national telephone company 
(PTT). 

All the waveguides tested were made 
by the outside vapor phase oxidation 
(OVPO), doped deposited silica (DDS) 
process, Each had a germanium- 
borosilicate radially graded core with 

a borosilicate cladding. Standard testing 
procedures were observed. Bandwidth 
measurement was done by injecting 
short light pulses into the waveguides 
and directly recording the output 
frequency response with a spectrum 
analyser to the equipment limit 

of 1800 megahertz (MHz). The 
measured response was mathematically 
fitted to an empirical relation. The light 


a gallium arsenide laser diode emitting 
at 850 nm. To avoid material dispersion 
limitation, the light was launched into 
a preceding 10-meter length of wave- 
guide to more uniformly excite the 
waveguides under test. Source spectral 
bandwidth was about 0.4 nm. The 
output from the 10-meter section was 
butt-coupled to each waveguide by use 
of a micropositioner. 

Of the six waveguides tested, the highest 
three dB optical power bandwidths 
measured were 3100 MHz and 

1800 MHz. The former value had to be 
mathematically extrapolated because it 
exceeded the direct measurement 
capability of the test euipment. Of the 
remaining four waveguides, all had 
bandwidths greater than 1000 MHz, 
the lowest being 1240 MHz/km. 
Corning said that the zero frequency 
attenuation rate of the waveguides 
tested was very low, and as a result, 
mode-coupling and/or differential 
attenuation effects were not significant 
factors in generating the wide 
bandwidth measurements, 

The waveguide having the highest 
measurement — 3100 MHz — had a 
numerical aperture of 0.18 and an 
equivalent step profile bandwidth of 
approximately 17 MHz/km, Thus, this 
waveguide had a profile pulse reduction 
factor of about 175, This compares with 
previous high factors of less than 100. 
Corning said the present high-bandwidth 
waveguide is proof that optical fibers 
with profile-limited bandwidths in 
excess of 3000 MHz/km (3 GHz/km) 
can be made by the OVPO process, 
The six waveguides measured in the test 
are now part of a six-kilometer 

140 Mbit/sec optical link installed 
underground at CNET. When all six 
waveguides were connected in series, 
link bandwidth was measured at 

300 MHz. This work was reported at 
the Third European Conference on 
Optical Fiber Communication in 
Munich in 1977. 

The report on wide optical power 
bandwidth further notes that a 
companion waveguide made from the 
same OVPO process preform also 
exhibits extremely high bandwidth and 
appears to follow the wavelength 
dependence predicted by theory and 
measured material properties. 


Corning Glass Works, 
Corning, N.Y. 14830, 


USA (363 S) 


Codec for the telephone 


Siemens has developed a PCM 2-channel 
codec consisting of two LSI circuits — 
SM 61A (in MOS technology) and S 291 
(bipolar). With these circuits it is 


into digital form (coding) for 
transmission by means of pulse code 
modulation (PCM) and to convert the 
digital signals back again into analog 
signals (decoding). The coding/decoding 
can be performed at any point in a 
telephone connection, e.g. along the 
transmission path, at the switching 
center or in the telephone terminal. 
With the 8 kHz sampling rate 
recommended by CCITT a maximum of 
two 4 kHz voice channels can be 
assigned to the codec. Alternatively, 
coding and decoding of one 8 kHz voice 
channel is possible, the sampling rate 
then being 16 kHz. Siemens is one of 
the first firms to produce a fully 
integrated version of such a code system 
in compliance with CCITT recommen- 
dations. 


The features of codec system 
SM 61A/S 291 can be summarized as 
follows: 
* A-companding as per CCITT G.711, 
* 2.048 MHz serial PCM interface for a 
PCM 30/32 system, 
* all digital interfaces are TTL 
compatible, 
PCM switching by means of an 
external channel pulse control unit, 
* reading-in and reading-out of PCM 
words are carried out independently 
of each other and in no fixed 
sequence, 
Codec system SM 61A/S 291 is suitable 
for the following applications: 
Transmission systems: 
* Multiplex terminal unit 
Switching systems: 
* Digital subscriber circuit 
* Single-stage concentrator 
(32 through-connected channels) 
* Single-stage switching network for 
private systems and PABXs 
(32 through-connected channels) 
Siemens AG, 
Postfach 103, D-8000 Munchen 1, 
Federal Republic of Germany 
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cackling egg-timer 
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Boiling eggs is one of the more 
delicate of culinary occupations, 
especially since the ideal 
consistency of a boiled egg can be 
the subject of quite heated 
discussions: the hard-boiled spurn 
soft hearts, and the difference is a 
matter of minutes. It is not 
surprising, therefore, that some 
fertile brain in the distant past 
came up with that highly practical 
invention: the egg-timer. 

Of recent years, electronics 
engineers have devoted a surprising 
amount of their time, ingenuity 
and eggspertise into the quest for 
an electronic version, and circuits 
are published at regular intervals. 
However, to the best of our 
knowledge, the circuit presented 
here is the first to cackle loudly 
when the timing period has 
elapsed! 


Figure 1. Block diagram of the cackling egg- 
timer. The section enclosed in dotted lines is 
the ‘cackle generator’. 


Figure 2, Output waveforms from the three 
oscillators in the cackle generator. 


Figure 3. The complete circuit. The upper 
portion is the timer; the lower section is the 
cackle generator. 


cackling 


egs-timer 


Electronics is invading the most unlikely 
fields. After several experiments, with 
sometimes highly comical results, a 
member of the Elektor design team has 
even succeeded in imitating the sound 
of a self-satisfied hen — using a single 
CMOS IC. A simple timer, consisting of 
two further ICs, completes the novel 
egg-timer, 


| Fhe block diagram is shown in figure 1. 
| The timer section is fairly conventional. 


A decade counter receives pulses from a 
clock generator. Since the period time 
of the clock generator is 1 minute, the 
decade counter effectively counts min- 
utes. The counter is. started by pressing 
the ‘reset? button. When the time 
selected by the multi-position switch 
has elapsed, ‘two things happen: the 
clock generator is blocked, stopping the 
count, and the electronic switch (S) is 


closed. This switch applies power to the 
second part of the circuit, enclosed in 
dotted lines: the ‘cackle circuit’ that 
imitates the smugly complacement hen. 
This circuit consists of three square- 
wave generators, two of which are volt- 
age-controlled (the VCOs). 

The three generators are labelled accord- 
ing to the frequency they produce: ‘L’ 
for low, ‘M’ for mid-range and ‘H’ for 
high frequency — relatively, of course. 
The audio signal is derived from the 
third VCO (‘H’). The other VCO, ‘M’, 
provides the basic modulation required 
for the ‘bock-bock-bock’ effect. The 
first generator adds two further effects: 
the repetition rate of the cackling and 
the duration of each cycle, These two 
effects, combined, also determine the 
number of clucks-per-cycle, 

If one considers the characteristic 
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cackling egg-timer 


Parts list 


Resistors: 
R1=100k 

R2 = 680 k 
R3,R16 = 10k 
R4,R6,R18 = 220 k 
R5,R7...R12=1M 
R13 = 2M2 
R14,R15 = 820k 
R17 = 2202 

P1 = 100 k, preset 
P2 = 220 k, preset 


Capacitors: 
C1=10n 

C2= 100 4/10 V 
C3 = 1u5 

C4 = 470 n/10V 
C5=180n 
C6,C7 = 470 n/6 V 
C8,C9=14 
Ci0=1n 
C11=22n 
C12=10u/10V 


Semiconductors: 

D1...D4,D6 = DUS 

D5 = DUG 

T1,T2 = BC 107, BC 547 or equ. 
IC1 = CD 4093 

1C2=CD 4017 

IC3 = CD 4049 


Miscellaneous: 

LS = 8 2/200 mW loudspeaker 

$1 = single-deck 11-way switch 
S2 = pushbutton, single-pole make 


ee | 


cackling produced by domestic fowl 
after laying an egg, it will be apparent 
that three or four normal ‘bock’s are 
followed by one emphasised and long- 
drawn-out ‘BO-O-O-O-CK’ with pro- 
gressively rising frequency. In the cackle 
circuit, this effect is obtained by feeding 
the output from the ‘L’ generator 
through an RC-network to the ‘H’ gener- 
ator. The delicate interplay of these 
three generators provides a surprisingly 
realistic imitation of a proud mother 
hen. Figure 2 illustrates the signals at 
various points in the cackle generator. 


The circuit 


The complete circuit is shown in 
figure 3. The upper half of the circuit is 
the timer section; the rest is the cackle 
generator. 

The clock generator for the timer 
consists of gates N1...N3, with the 
associated components. It produces an 
asymmetric square-wave, with a period 
time (set by P2) of 1 minute. This oscil- 
lator can only produce an output signal 
when the output of N4 is at logic ‘1’, 
ie. when the input to N4 is logic ‘0’. 


Assuming that the counter, IC2, is 
initially reset, it will count the clock 
pulses and its outputs will swing to 
logic ‘1’ in turn. When the output selec- 
ted by S1 is reached, the input to N4 
will therefore become logic ‘1’, stopping 
the oscillator. The count is stopped and, 
simultaneously, Tl is turned on. This 
transistor is the ‘electronic switch’, S, 
shown in figure 1: it applies power to 
IC3 in the cackle generator, causing the 
hen to give voice. 

The lower half of the circuit, the cackle 
generator, may appear rather confusing 


cackling egg-timer 


Figure 4. Printed circuit board and com- 
ponent layout for the cackling egg-timer 
(EPS 9985). 


Figure 5. When it comes to ‘Santatronics’, the 
gift-wrapping is almost as important as the 
contents. The demonstration model shown 
here is perhaps somewhat large for normal 
domestic use, but it may help to stimulate the 
imagination. 


at first sight. Reference to the block 
diagram may help to clarify matters. 
The free-running generator ‘L’ consists 
of N5 and N6; the ‘M’ and ‘H’ VCOs are 
similar circuits using N7/N8 and 
N9/N10, respectively. 

A diode, D2, is included in the ‘L’ gen- 
erator to obtain an asymmetrical output 
signal. This signal is fed, via CO and R7, 
to the ‘M’ VCO. The output from the 
‘mM’ VCO now contains most of the 
information required for the ‘bock-bock- 
bock-bo-o-0-ock’ effect. As illustrated in 
figure 2, the number and length of the 
‘bock’s, the breathing space and the 
(rising) frequency shift are all deter- 
mined, with one exception: the modu- 
lation for the final, long-drawn-out 
‘b-o-0-0-ck’. This signal is derived from 
the output of the ‘L’ generator via an 
RC network consisting of R10, R11, 
R12, C6, C7 and three diodes. Capaci- 
tors C6 and C7 and diodes D3 and D4 
together are basically equivalent to a 
bipolar electrolytic. DS limits the 
negative swing of the voltage across R11. 
The outputs from the ‘M’ generator and 
from the RC network are summed and 
applied to the ‘H’ generator, which 
produces the actual audio signal. 

A. single-transistor buffer stage, T2, 
drives the loudspeaker. The desired 
volume can be set with P1. 


Construction 


The electronics involved in the egg-timer 
can be mounted on the printed circuit 
board shown in figure 4. The supply 
voltage (9 V) and the low current 
consumption make the circuit suitable 
for battery operation. If a mains supply 
is used, due care must be taken to re- 
liably insulate the complete unit: it will 
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be used in decidedly damp surroundings, 
quite possibly beside the kitchen sink! 
There are only two adjustments. As 
mentioned earlier, Pl sets the desired 
volume, P2 is used to calibrate the timer. 
The easiest way to do this is to set S1 to 
position ‘1’ and adjust P2 until the 
timing interval (i.e. the time between 
pressing the reset button and the first 
squawk) is exactly one minute. The 
switch positions will then correspond to 
timing intervals in minutes. 

There is, of course, no reason why P2 
should not be set to give a different 
timing interval. For instance, if the 
initial period is set at 1% minutes, the 
switch positions will correspond to 
multiples of this time. Position 2 will be 
3 minutes, position 3 will correspond to 
4% minutes, and so on. Position 9 
would then be 9x 1%= 13% minutes 
— ideal for ‘bullet’-lovers. 

No matter what the setting of P2, 
position 0 will always correspond to 
O minutes: the hen will give voice as 
soon as the reset button is operated. 
This option is included mainly for 
demonstration purposes. 


As with most ‘Santatronics’ circuits, 
the ‘gift’ value is greatly enhanced by 
the wrapping. Since this is an ideal 
challenge to individual creativity, no 
constructional details for a case will 
be given here. Just a suggestion: a novel 
idea would be to shape it like an egg 
or, of course, a hen, Perhaps some 
further inspiration can be gained from 
figure 5: our demonstration model, 
which has been one of the center-pieces 
at otherwise serious exhibitions! i 
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ASC II keyboard 


The most common method of 
communicating with a 
microcomputer is via an 
alphanumeric keyboard. The 
keyboard assembly described here 
is principally intended for use 
with the ‘Elekterminal’, which will 
be described next month, however 
the standard design ensures that it 
can also be employed with other 
data terminals. 


As its name suggests, an alphanumeric 
keyboard is one which contains both 
alphabetic characters and (decimal) 
numerals as well as the usual punctu- 
ation marks. Obviously, for the com- 
puter and data terminal to be able to 
‘understand’ one another, they have to 
speak the same language, and to this 
end, several standard formats have been 
devised, which allocate a particular 
binary code to each alphanumeric 
character. The most popular and widely- 
used format is the American Standard 
Code for Information Interchange, 
usually referred to by its acronym, 
ASCII. This is an 8-bit code, in which 


Mbit, 


the most significant bit (MSB) is used as 


a parity bit for error detection. Since 
7 binary digits can be arranged in 128 
different combinations, it is clear that a 
considerable number of the 7-bit codes 
are left over once all the decimal digits, 
alphabetic characters and punctuation 
symbols have been catered for, In the 
ASCII format the remaining codes are 
assigned control functions. A complete 
listing of the ASCII character set, with 
an explanation of the control characters, 
is shown in table 1. 


Keyboard circuit 
Although, in principle, it would be 
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ASC II keyboard 
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AY-5-2376 


Top View 


@ YocG @1 Frequency Control A 


Shift Input 1X2 


Control Input [1x3 
Parity Invert Input C x4 Keyboard Matrix 
Parity Output Cf rX5 Outputs 
Data Output B88 O x6 


Data Output B7 Cf 1X7 
Data Output B6 C YO 
Data Output 85 C Yt 
Data Output 84] y2 
Data Output B3 Cf LIY3 
Data Output B2 CI y4 
Data Output B1 Y5 


Keyboard Matrix 


Strobe Output C Y6 
leVanin d By Inputs 
Vee ah 
Strobe Control Input C] Y9 
Data & Strobe Invert Input CJ 110 
9965 - 1b 


Figure 1. Pin configuration and block diagram 
of the AY-5-2376 amount to a circuit diagram 
of the keyboard. 


Figure 2. This figure illustrates which el- 
ements of the matrix are occupied by keys. 
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Parts list to figures 1,3 and 4 


Resistors: 


R1 = 100k 
R2 = 680 k 


Capacitors: 
C1 =4n7 
C2=56p 


Semiconductors: 

1C1 = AY-5-2376 (General Instru- 
ments) ) 

Miscellaneous: 

62 keyboard switches: TKC 
type MM9 — 2 


We have been informed that the 
TKC switches are to be supplied 
in the UK by the following 
companies (see advertisement 
section for further details): 
Astec Europe Ltd., Windsor 

De Boer Electronics, Eindhoven 
Marshall’s Ltd., London 


Figure 3. Track pattern of the keyboard p.c.b. 


(EPS 9965). 


Figure 4. Component overlay of the keyboard 


p.c.b. 

Note that the copper layout and 
component overlay are 
reproduced here at 90% of actual 
size, 
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possible to design a keyboard which had 
a separate key for each of the 128 
characters, it would obviously be not 
only extremely expensive, but rather 
unwieldy. Thus, as is the case with 
typewriters, each key is normally 
assigned a double (or triple) function, 
with a shift key to determine which of 
the codes which correspond to a par- 
ticular key is in fact generated. 

The key closures are converted into 
ASCII code by means of an encoder IC; 
this is basically little more than a ROM 
in which the complete ASCII code is 
stored, and which is addressed by the 
keyboard. There are several IC encoders 
currently available, the one used here is 
the AY-5-2376 from General Instru- 
ments, Pin-out details and internal block 
diagram of the IC — which constitutes 
virtually the entire circuit diagram of 
the keyboard — are shown in figure 1. 
In order to keep the wiring of the 
keyboard as simple as possible, the keys 
are arranged in a matrix as shown in 
figure 2. For reasons which will become 
clear, not every point in the matrix 
requires a key. In addition to those keys 
in the matrix, several additional keys are 
shown in figure 1, namely a break key, 
two page keys, a reset key, a shift key 
and a control key. The break- and page 
keys are intended for the Elekterminal 
(to be described next month), whilst the 
reset key is optional. The shift- and 
control keys are used to select the 
different functions of each key in the 
keyboard matrix. This is illustrated in 
table 2, which lists the characters 
obtained when the ‘N’ (normal), ‘S’ 
(shift) and ‘C’ (control) keys are de- 
pressed. As can be seen, a large number 
of characters occur more than once in 
the table, which is the reason why not 
all the points in the matrix need be 
occupied by keys. 

A number of ASCII characters are 
assigned non-standard functions in the 
Elekterminal. These are listed in table 3, 
along with an explanation of their new 
function. If the keyboard is used with 
other data terminals, then the characters 
can, of course, retain their original 
significance. 

All mechanical switches are prone to a 
certain amount of contact bounce. In 
order to eliminate the effects of this the 
IC contains a delay network which can 
be controlled externally. The length of 
delay is determined by the time con- 
stant R1/C1. Via wire links a, b, c and 
d, pins 6 and 20 of the IC can be 
connected either to a ‘0’ or ‘1’ voltage 
level. In the latter case, the data outputs, 
strobe-output and parity output are 
inverted. In normal use these pins are 
grounded, i.e. only links c and b are 
made. 


Construction 

In order to facilitate construction of the 
keyboard a printed circuit board was 
designed, which is intended to accomo- 
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ASC II keyboard 


Table 1. 
Character Binary 
Bit 7 to Bit 0 
NUL 00000000 
SOH 00000001 
STX 00000010 
ETX 00000011 
EOT 00000100 
ENQ 00000101 
ACK 00000110 
BEL 00000111 
BS 00001000 
HT 00001001 
LF 00001010 
VT 00001011 
BE: 00001100 
CR 00001101 
so 00001110 
SI 00001111 
DLE 00010000 
Dc1 00010001 
Dc2 00010010 
DCc3 00010011 
DCc4 00010100 
NAK 00010101 
SYN 00010110 
ETB 00010111 
CAN 00011000 
EM 00011001 
SUB 00011010 
Esc 00011011 
FS 00011100 
GS 00011101 
RS 00011110 
US 00011111 
sP 00100000 
! 00100001 
sd 00100010 
# 00100011 
$ 00100100 
% 00100101 
& 00100110 
‘ 00100111 
( 00101000 
) 00101001 
# 00101010 
¥ 00101011 
, 00101100 
oH 00101101 
: 00101110 
/ 00101111 
(0) 00110000 
1 00110001 
2 00110010 
3 00110011 
4 00110100 
5 00110101 
6 00110110 
7 00110111 
8 00111000 
9 00111001 
3 00111010 
; 00111011 
< 00111100 
= 00111101 
Pe 00111110 
? 00111111 


Hexadecimal 


00 
01 

02 
03 
04 
05 
06 
07 
08 
09 

OA 
OB 
oc 
oD 
OE 
OF 
10 
1 

12 

13 

14 

15 

16 

17 
18 
19 
1A 
1B 
1c 
1D 
1E 
1F 
20 
21 

22 

23 
24 
25 
26 
27 

28 
29 

2A 
2B 
2c 
2D 
2E 
2F 
30 
31 

32 

33 

34 

35 

36 
37 
38 
39 
3A 
3B 
3c 
3D 
3E 
3F 
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Binary 


Bit 7 to Bit 0 


01000000 
01000001 
01000010 
01000011 
01000100 
01000101 
01000110 
01000111 
01001000 
01001001 
01001010. 
01001011 
01001100 
01001101 
01001110. 
01001111 
01010000 
01010001 
01010010 
01010011 
01010100 
01010101 
01010110 
01010111 
01011000 
01011001 
01011010 
01011011 
01011100 
01011101 
01011110 
01011111 
01100000 
01100001 
01100010 
01100011 
01100100 
01100101 
01100110 
01100111 
01101000 
01101001 
01101010 
01101011 
01101100 
01101101 
01101110 
01101111 
01110000 
01110001 
01110010 
01110011 
01110100 
01110101 
01110110 
01110114 
01111000 
01111001 
01111010 
01111011 
01111100 
01111101 
01111110 
01111111 


NUL — null, or all zeros 
SOH — start of heading 
STX — start of text 

ETX — end of text 

EOT — end of transmission 


ENQ — enquiry 
ACK — acknowledge 


BEL — bell 

BS — backspace 

HT  — horizontal tabulation 
LF  — line feed 

VT  — vertical tabulation 
FF — form feed 

CR = — carriage return 
SO = shift out 

SI — shiftin 

DLE — data link escape 
DC1 — device control 1 
DC2 — device control 2 
DC3 — device control 3 
DC4 — device control 4 


NAK — negative acknowledge 
SYN — synchronous idle 


ETB — end of transmission block 
CAN — cancel 
EM — end of medium 


SUB — substitute: 
ESC — escape 


FS — file separator 
GS = — group separator 
RS — record separator 
US = unit separator 
SP — space 

DEL — delete 


:..| 


Table 1. This table lists the complete ASCII 
character set, along with the corresponding 
binary and hexadecimal values for each 
character. 


Table 2. This table illustrates the relationship 
between the keyboard matrix and the corre- 
sponding set of characters. It is apparent that, 
since several characters appear more than 
once, a key is not required for every element 
of the matrix. 


Table 3. A number of ASCII characters are 
assigned non-standard functions in the 
Elekterminal. This table indicates which 
characters are involved and also their new 
significance. 


Figure 5. Keyboard layout. 


ASC II keyboard 


Table 2. 


C: control 
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date all the necessary hardware (i.e. 
including the keys). Figures 3 and 4 
show the copper track pattern and 
component overlay respectively. The 
board layout is designed to take TKC 
type MM9 keyboard switches. The 


e shift v@ v1 y2 y3 y4 y5 y6 y7 y&8 y9 y10 keyboard layout is illustrated in figure 5. 
: normal 
Cc NUL SOH STX ETX EOT ENO ACK BEL DC1 DLE SI vest taln emouncor cere should belused 
x@ S NUL SOH STX ETX EOT ENQ ACK BEL DC1 @ < We ney fe che oceiey re 
N NUL SOH STX ETX EOT ENO ACK BEL DC1 PO M P Mi P. 
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g ae vt F aa NAS Sys pS oN a Se keys are correctly positioned, otherwise 
there is the danger that the key tops 
N PLE K t N M NAK SYN ETS (CAN) EM! “SUB may touch one another and a key will 
Cc FS GS RS US SP US remain depressed after being hit, The 
Ss = FS GS RS US < > ' sp G best solution is to mount the keys row 
N FS GS RS US < > ' SP & by row, using a jig or template to hold 
Cc DLE US BS ESC GS CR LF RUB the keys in place. 
Ss i P DEL ‘ Bs { } CR LF OUT The connections between the keyboard 
No : Pp << \O/ BS" \1 ] CR LF and receiver section of the terminal are 
Cc CR SO. STX SYN ETX CAN SUB best made using ribbon cable, via which 
Ss + ? > < M N B Vv Cc x rs the keyboard can simultaneously be 
N ? / . i m n b v c x Zz provided with the necessary supply 
Cc FF VT LF BS BEL ACK EOT DC3 SOH_ FF ESC. voltages of +5 and —12 V. The current 
§ L K J H G F D Ss A FF) ESC ) consumption of both supplies is a 
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Table 3, 
CTL + L = FF (FORM FEED) = home cursor + page clear 
CTL + J = LF (LINE FEED) = LF +cursor} 
CTL + | = HT (HORIZONTAL TAB) = cursor > 
CTL + K = VT (VERTICAL TAB) = cursor t 
CTL + M= CR (CARRIAGE RETURN) = CR = erasure to end of line 
CTL + H = BS (BACK SPACE) = cursor <— 
Chi ot \ = FS (FILE SEPARATOR) = home cursor 
SFT + = ESC (ESCAPE) = scroll up 
cil + 2 = erasure of current line 
5 
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One of the simpler games known 
to man is ‘Tag’. Variations of the 
game were probably played by 
cave-men. There are very few 
rules: it is simply a question of 
one person being ‘him’ or ‘it’, and 
running around trying to ‘catch’ 
or ‘tag’ the other player(s). 

What the game lacks in 
sophistication, it makes up for in 
sheer physical strenuousness. In 
its basic form it is not really a 
parlour game, either; the risk of 
toppling tables, falling flowers and 
the cat in the curtains is more 
than most parents are prepared to 
take. Since the main 
characteristics of the coming 
months are snow, sleet and 

Santa Claus, a safe, indoor version 
of the game should prove 
welcome. 


Figure 1. Block diagram of Tag. As the two 
players operate their control potentiometers, 
the course of the game is apparent from a 
fascinating variety of optical and acoustical 
indicators. 


Figure 2. The complete circuit. 


Instead of running like mad, the two 
players of the electronic version of tag 
merely twist the knob of a poten- 
tiometer madly to and fro, The rules 
are as simple as in the original game: 
player ‘A’ attempts to manipulate his 
knob in such a way that the pointer of a 
multimeter moves out of a small area 
around mid-scale; player ‘B’ does his 
utmost with his knob to keep the 
pointer within the area. In other words, 
player ‘A’ tries to ‘run away’, and player 
‘B’ tries to catch him. If ‘B’ is successful, 
in that he succeeds in tracking ‘A’ fora 
sufficient length of time, a LED lights 
to indicate that ‘B’ has ‘caught’ his 
opponent, 

To increase the effect, sound effects are 
included: the player controls also sweep 
two oscillators up and down, The 
outputs from these oscillators can be 
fed to the two channels of a stereo 
amplifier, producing penetrating wails 
that sweep up and down through the 
audio range. 

The block diagram (figure 1) illustrates 
the basic principles involved. The 
control potentiometers ‘A’ and ‘B’ 
provide voltages ua and ug. The differ- 
ence voltage up —uA is determined, 
and added to half the supply voltage 
Up. The result is a voltage uy which 
swings to and fro around ‘%Up, 
depending on the values of uA and up. 
This voltage is displayed on the mul- 
timeter. Obviously, if the two poten- 
tiometers are in the same position the 
difference voltage ug — uA will be zero, 
and the meter will read mid-scale 
(assuming that full-scale corresponds to 
the full supply voltage). 

If player ‘A’ now ‘runs away’, turning 
his knob in such a way that ua 
decreases, the pointer will move to the 
tight. Player ‘B’, seeing this, counters by 
twisting his knob in the same direction, 
causing the pointer to swing back 
toward mid-scale. 

A further optical indication is provided 
by means of two LEDs. The voltage uy 
is fed to a ‘window comparator’. This 
part of the circuit is discussed in detail 
elsewhere in this issue (see ‘Pocket 
Bagatelle’). For the present appli- 
cation it is sufficient to know that the 
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a strenuous game 
can be played 
without physical effort 


output voltage uc from the window 
comparator is logic zero as long as the 
input voltage uy remains within the 
voltage ‘window’, and becomes logic 
‘one’ as soon as uy is outside the 
‘window’. In other words, since the 
voltage window is a small range around 
half supply voltage, uc is logic zero as 
long as the pointer reads approximately 
mid-scale, and becomes logic 1 if the 
pointer moves out of this area, As soon 
as this happens, a LED lights (‘escaped’), 
If player ‘A’ succeeds in catching ‘B’ 
again, the LED will extinguish. If ‘A’ 
can now ‘hold on to’ player ‘B’ for a 
sufficient length of time (determined 
by an RC-network) a different LED will 
light: ‘Gotcha!’ 

The two VCO’s are driven direct from 
the player control voltages, ua and ug. 
If the outputs from these oscillators are 
fed to the two channels of a stereo 
amplifier, an audible indication is 
obtained of the positions of the two 
controls, If ‘A’ has caught ‘B’ — in 
other words, if the control voltages 
are equal — the tones produced by the 
two VCO’s will also be (almost) the 
same. 


The circuit 

Having understood the basic principles, 
the circuit itself (figure 2) is fairly 
straightforward. Pl and P2 are the 
player controls. The voltages at the 
wipers can be varied between approxi- 
mately 3 V and 9 V. The two voltages 
are fed to the differential amplifier Al. 
Half the supply voltage (4Up) is avail- 
able at the R7/R8 junction, and this 
reference voltage is also fed in at this 
point. 

The output from A1 is the voltage um, 
also shown in the block diagram. The 
pointer instrument is connected to this 
point. Two options are available, a built- 
in milliameter or a normal multimeter, 
as will be discussed later. The same volt- 
age is also fed to the window compara- 
tor, consisting of A2 and A3. The width 
of the window can be set with P3 
(‘handicap’). Obviously, a wide window 
makes it easier to catch the opponent, 
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Parts list 


Resistors: 
R1,R2= 1k2 
R3...R6= 100k 
R7,R8,R9 = 4k7 
R10 = 5k6 
R11,R13= 3302 
R12 = 470k 
R14= 47k 
R15 = 22k 
R16 = see text 
P1,P2 = 4k7 (5k) 
linear potentiometer 
P3= 22 k (25 k) 
linear potentiometer 
P4 = 4k7 (5k) 
preset potentiometer 
P5 = 47 k (50 k) 
preset potentiometer 
P6,P7 = 100 k 
preset potentiometer 


Capacitors: 
C1=10n/16V 
C2,C3 = 4n7 
C4= 470 nW/i6V 


Semiconductors: 
D1...D10= DUS 
D11,D12= LED 
T1...T4= TUN 
1C1,1C2 = CD 4011 
IC3 = LM 324 


Miscellaneous: 


$1 = pushbutton, single-pole, 
make 
M = meter, see text 


Table 


R16 
Up=12V | Up=10V 


and vice versa. The two diodes D1 and 
D2 are the (wired) OR gate shown in 
the block diagram. The voltage at the 
junction of these diodes (u¢) is ‘high’ 
when the voltage uy is outside the 
‘window’, causing D11 _ to light: 
‘escaped’. 

As long as uc remains high, capacitor 
C1 will be charged. If uc becomes 
‘low’ (‘B’ has caught ‘A’), Cl discharges 
slowly through R11, R12 and D11. 
When the voltage on Cl falls below the 
voltage set by P4, the output of A4 
swings high and D12 lights — Tag! The 
time that ‘B’ must ‘hang on to A’ 
depends on the setting of P4, and can be 
anything up to a few seconds. 

The remainder of the circuit consists 
of the two VCOs. These circuits may be 
familiar by now: the modified ‘simple 
CMOS squarewave generator’ described 
in the Summer Circuits issue is also 
used in ‘Ring the bell and win a prize’, 
described elsewhere in this issue. For 
the first VCO, T1 and T2 are a current 
mirror and diodes D3...D6 are a 
bridge circuit. Together, these com- 
ponents are a kind of current-controlled 
impedance. Since the current mirror is 
fed through a series resistor, R14, the 
net result is a voltage-controlled 
impedance. This impedance is incorpor- 
ated in a conventional CMOS oscillator 
circuit in such a way that voltage 
variations at the input (R14) cause 
changes in the output frequency. In 
other words, the complete circuit is a 
Voltage Controlled Oscillator, or VCO. 


Tag! 
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Figure 3. Printed circuit board and com- 
ponent layout (EPS 79007). 


Figure 4. The only really important thing 
about the case is that it should be strong 
enough! The controls could also be mounted 
in the main case, but this usually proves 
awkward unless one of the players happens to 
be left-handed. 


The output level from this oscillator can 
be set with P6. The second VCO is 
basically identical, with one minor 
exception: preset potentiometer P5 is 
included, so that the ‘tracking’ of the 
two oscillators can be adjusted. 


Construction 


A printed circuit board design and 
corresponding component layout are 
shown in figure 3. Although only four 
NAND gates are used in the circuit, use 
of a single quad NAND gate IC proved 
unsatisfactory: the two oscillators 
tended to ‘bite each other’. For this 
reason, two IC’s are used, one for 
each VCO. 

As far as the meter M is concerned, 
there is a wide range of options. Micro- 
or milliameters with any sensitivity 
between 50 MA and 5 mA f.s.d. can be 
used. In this case, the value of the series 
resistor R16 is chosen so that the meter 
reads full scale when the full supply 
voltage is connected across the series- 
connection of meter and resistor. The 
value of the resistor should be approxi- 
mately: 


(kQ), 


Tfs.d. 
where Up is in volts and If.sq, (the 
full-scale sensitivity of the meter) is in 
milliamps. In the interest of saving the 
batteries in thousands of pocket calcu- 
lators around the world, the Table lists 
values for R16 for several common full- 
scale sensitivities and for two supply 


voltages. The nearest standard value 
has been chosen in each case — the 
meter doesn’t have to be a precision 
instrument! 

If a multimeter is available there is no 
real need to invest in a new meter for 
this circuit — unless, of course, one is 
afraid to let that expensive item fall into 
the hands off one’s offspring. If a mul- 
timeter is to be used, R16 can be 
replaced by a 1 k resistor — just in case 
of accidental shorts — and the supply 
voltage is chosen equal toa suitable volt- 
age range on the meter (10 V f.s.d., for 
instance). 

It is advisable to mount this type of 
circuit in a sturdy case. The players are 
liable to get highly excited! Figure 4 is 
just one possible suggestion. In this case, 
the two controls are mounted separately 
and connected to the main unit by 
means of a standard three-core (mains) 
cable. i 
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Joystick-type controls are becoming as 
popular in the electronic game field as i | 
they have always been for remote 
control of model aircraft and boats. One 
of the major drawbacks of this type of 
control is, however, the expense — they 
usually cost rather more than two 
normal potentiometers! 

Provided the appearance isn’t con- 
sidered too important, it is quite feasable 
to construct a joystick control that will 
be quite suitable for most applications. 
The two sketches illustrate the construc- 
tion of a simple and a more sophisti- 
cated version. 

In the simple version shown in figure 1, 
the two potentiometer spindles are 
joined at right-angles. This can, of 
course, be done in several ways; using a 
block of brass or plastic with holes 
drilled in it, as shown, is probably as 
good as any. One of the potentiometers 
is mounted on a stand; the other is 
fastened to a control lever. 

The more sophisticated version, shown 


in figure 2, works on the same basic 
principle: two normal potentiometers 
joined at right-angles. However, in this 
case two springs are included to return 
the control lever to neutral. The con- 
struction is, understandably, more com- 
plicated. 

One of the potentiometers is mounted 
on a base-plate. A metal (or plastic) 
right-angle is mounted on the spindle. A 
spring is looped round the potentiometer 
spindle, with its open ends resting against 
a bolt. A longer bolt, mounted on the 
right-angle, engages the spring in such a 
way that the spring acts to centre the 
right-angle — and, with it, the poten- 
tiometer. Two further bolts, mounted 
on the base-plate, serve as end stops 
(the height of sophistication!). The 
second potentiometer is mounted on 
the second flange of the right-angle. The 
control lever is mounted on its spindle, 
with a similar spring-and-bolts con- 
struction to centre it. i 
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For examining pulse trains in 
digital circuits an oscilloscope is 
an invaluable aid. However, 
oscilloscopes are expensive, and 
furthermore the analogue display 
capability of a conventional ‘scope 
is rarely required in digital 
circuits, since only two voltage 
states, corresponding to logic 0 
and 1, are encountered. 

The Digiscope offers a low-cost 
alternative to the conventional 
oscilloscope for digital work, and 
displays digital pulse trains on two 
rows of light-emitting diodes. 


E. Muller 


The principle of the Digiscope is illus- 
trated in figure 1. The digital waveform 
to be displayed is sampled at a number 
of points and the value of the waveform 
at the instant of each sample (logic 0 or 
1) is stored in a number of latches 
(flip-flops). The Q and Q outputs of the 
latches are connected to two rows of 
LEDs, the upper row indicating logic 1 
and the lower row indicating logic 0. 
The pattern displayed by the two rows 
of LEDs will thus correspond to the 
digital waveform. 

This is shown in figure 1, where a digital 
waveform is shown together with the 
corresponding display on the Digiscope. 
Any number of samples can be taken, 
and obviously the greater the number of 
samples per cycle of the waveform the 
more accurate will be the resulting 
display. However, the cost factor must 
be considered, since each sample 
requires a flip-flop and two LEDs, and a 
reasonable compromise of 16 flip-flops 
and 32 LEDs was adopted. 


Block diagram 


Figure 2 shows the block diagram of 
the Digiscope. The memory consists of 
16 D flip-flops. A ‘timebase’ consisting 
of a clock oscillator, 4-bit counter and 
1-of-16 decoder ‘scans’ the memory, i.e. 
takes the clock input of each flip-flop 
high in turn, The input signal is connec- 
ted to the D inputs of all the flip-flops, 
so that if the input is high when the 
clock input of a particular flip-flop is 
activated then the Q output of that flip- 
flop will go high. Conversely, if the 
input signal is low then the output of 
the flip-flop will remain low. The 
scanning of the memory by the time- 
base is analogous to the spot sweeping 
across the screen of a conventional 
oscilloscope, hence the term ‘timebase’ 
is used for this function. 

Like the timebase of a conventional 
oscilloscope, the timebase of the 
Digiscope has coarse and fine speed 
controls. Fine speed control is effected 


by varying the frequency of the clock 
generator between 100kHz and 
500 kHz, whilst coarse speed control is 
effected by preceding the 4-bit counter 
by a variable frequency divider, whose 
division ratio can be varied from 1 to 
1000 in steps of 1,2,5, 10,20... etc., 
just like a conventional oscilloscope. 
The timebase speed range is from 4 us 
per LED ie. 64 us for a single scan of 
the complete display, to 20ms per 
LED, i.e. 320 ms to scan the display. 


Trigger circuit 

In addition to a timebase with a wide 
speed range it is also important to have 
a reliable trigger circuit. When the 
digiscope is used to display repetitive 
pulse trains the trigger circuit ensures 
that each timebase sweep starts at the 
same point in successive pulse trains. If 
the timebase were not synchronised to 
the display in this manner then the 
display would appear to run in one 
direction or the other depending on the 
relative speeds of the timebase and the 
input signal. In addition to being 
triggered by the input signal the time- 
base may also be triggered by an 
external signal or allowed to free run. 


Complete circuit 


In order to keep the circuit as simple 
and cheap as possible it was decided to 
base the design on the 74-series TTL 
logic family, since this logic family 
is readily obtainable, inexpensive, can 
operate at high speeds and is capable 
of supplying sufficient current to drive 
LEDs directly. The full circuit diagram 
of the Digiscope is given in figure 3. 

It should be noted that as it stands in 
figure 3, the Digiscope operates only 
with TTL logic. However, with the 
addition of one 4050CMOS IC, being 
used as a level converter interface, it 
can be used with CMOS. The 4050 
should be powered by the 5 V supply 
in the Digiscope, this will allow CMOS 
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circuits with a suplly voltage of up tc 
about 15 V to be tested 

Since there are 6 buffer amps in one 
4050, it can also be used for level 
conversion of the ‘clock input’, and 
‘trig. input’. Since the 4050 can only 
drive 2 TTL loads, it is advisable to 
connect 2 of the buffer amps in the 
4050 parallel, since the input loading of 
the Digiscope is 3; 

The display memory consists of 16 D 
flip-flops contained in 8 7474 dual D 
flip-flop packages, IC11 to IC18. Since 
the D inputs of these flip-flops present 
a total of 16 TTL loads and a normal 
TTL output can drive only 10 TTL 


Figure 1. This diagram illustrates the principle 
of the Digiscope. 


Figure 2. Block diagram of the Digiscope. 


Figure 3. Complete circuit of the Digiscope. 
Resistors R29a, b,c and d can, of course, be 
replaced by a single resistor (R29) as on the 
p.c. board. 


Table 1. Listing of the timebase ranges for 
each position of the timebase switch. 


loads it is necessary to drive the D 
inputs of FF7 to FF22 in two groups of 
8. This is done by a pair of EXOR gates, 
which buffer the input signal and pro- 
vide a choice of normal or inverted 
display depending on the position of $9. 
The memory is scanned by a 74154 
binary to 1-of-16 decoder, IC10, which 
is driven by the four-bit counter, IC7. 
The remainder of the timebase circuit 
comprises the clock generator (which 
consists of two monostable multi- 
vibrators, MMV3 and MMV4, cross- 
coupled to form anastable multivibrator 
with good frequency stability) and the 
variable frequency divider consisting of 
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parts list to figures 3, 4 and 5 


Resistors: 

R1=1M 
R2,R4,R9,R10,R11 =1k 
R3,R5,R7,R8 = 4k7 
R6,R28.... R35 = 2k2 
R12,..R27= 2702 
R36...R39=12 
P1,P2=47k 


Capacitors: 

C1=10n 

C2,C3 = 390p 
C4,c9...C13=100n 
C5,C6 = 470p 

C7 = 1000 n/10 V 

C8 = 330n 


Semiconductors: 

1C1,1C3 = 74123 

1C2,1C11...1C18 = 7474 

1C4,1C5,1C6 = 7490 

1C7 = 74193 

1C8,1C9 = 7473 

(C10 = 74154 

1C19 = 7805 

1C20 = 7486 

D1...D32=LED 

B1 =B40C1000 (40 V/1 A 
bridge rectifier) 


Miscellaneous: 

$1,S2,S4,S6,S8, 

S9 = switch SPDT 

S3 = switch DPDT 

S7 = switch single pole 11 
(12-)-way transformer at 
least 9V/1 A 


L 


counters IC4 to IC6 and flip-flops FF3 
to FF6. The ranges covered by the time- 
base switch are listed in table 1. An 
external clock signal may also be fed in 
via EXOR gate N3 in normal or inverted 
form. 

The trigger circuit comprises mono- 
stables IC1 and flip-flops IC2, and offers 
a variety of triggering modes. $1 offers 
a choice of internal or external trig- 
gering, whilst S2 selects between normal 
and inverted trigger signal. By switching 
S4 to the single-shot mode the timebase 
can be triggered manually» by pressing 
$5. S3 can be used to switch to ‘hold- 
off’, in which mode the trigger pulse can 
be delayed for a variable period. Finally, 
the trigger circuit can be inhibited and 
the timebase allowed to run continu- 
ously by switching S8 to the ‘free-run’ 
position. 


Figure 4. Printed circuit board and com- 
ponent layout for the Digiscope, excluding 
the display section (EPS 9926-1). 


Figure 5. Printed circuit board and com- 
ponent layout for the display section of the 
Digiscope (EPS 9926-2). 
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Power supply 

The Digiscope requires a stabilised 5 V 
power supply. The circuit of a suitable 
supply consisting of a transformer, 
bridge rectifier, reservoir capacitor and 
an IC regulator is also shown in figure 3. 


Construction 


The complete circuit of the Digiscope 
is mounted on two printed circuit 
boards. The p.c. board whose layout 
is shown in figure 4 accommodates all 
the logic circuits and the power supply, 
with the exception of the mains trans- 
former, whilst the display is mounted 
on the board whose layout is given in 
figure 5. This should be connected to 
the main board using a 33-core ribbon 
cable or something similar. 
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One of the favourite attractions at 
fair-grounds has always been some 
variation of ‘bash-the-block-with- 
a-mallet’. Originally, this was a 
purely mechanical device, 
although of recent years 
technology has advanced to the 
stage where no self-respecting 
fair-ground attraction is complete 
without a dazzling display of 
flashing lights. However, 
electronics have now progressed to 
the point where a portable version 
is possible — suitable for desk-top 
use, 


ring the bell 


an 


win a prize! 


In olden times, the strongest men in the 
village used to demonstrate their prowess 
by walloping an innocent wooden peg 
with a heavy mallet. Through a more-or- 
less intricate system of sturdy levers, 
this resulted in the launching of a metal 
ball towards the heavens; the mightier 
the wallop, the higher it rose. 

Real muscle-men could deliver a suf- 
ficiently hard blow to send the ball right 
up to the top of the structure, where it 
would hit a bell with an almighty clang, 
This won them a prize and, more 
importantly, the esteem of all those 
who witnessed the feat. 

Nowadays, of course, the battle for 
superiority is more likely to be fought 
out indoors — specifically, at parties and 
business meetings. The desk-top model 
described in this article should therefore 
fulfil a major need. Operated as it is by 
fist-power instead of by means of a 
blunt instrument, it can also prove 
useful as an ideal "fury-indicator’ for 
managers. In fact, every executive 
should have one. 


The circuit 


Before even starting to design the 
circuit, a suitable force sensor must be 
found. This should not only be suf- 
ficiently sturdy; it should also be 
reasonably cheap and readily available. 
The solution chosen may be somewhat 
inelegant, but it has proved highly 
satisfactory in practice. 

The sensor consists of a piece of con- 
ductive foam plastic, of the type cur- 
rently in use for packing CMOS IC’s. 
The specific resistance of this foam 
drops dramatically when the foam is 
compressed — this is not particularly 
surprising, in view of the fact that the 
carbon particles in the foam become 
more tightly packed as the volume 
decreases. Remember the carbon mike? 
The mechanical construction is shown 
in figure 1. The foam is placed between 
two metal plates (with wires attached) 
and this ‘sandwich’ is placed in a suit- 
able wooden holder. A_ two-piece 
wooden block serves to spread the force 
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of the blow evenly over the upper metal 
plate. For most ordinary mortals, with 
the possible exception of karate experts, 
it is advisable to glue some softer 
material over the upper surface of the 
target area —hitting a solid wooden 
block with the bare hand, hard, is not 
everybody’s idea of fun! 

Having settled the details of the sensor, 
it can now be reduced to a small rec- 
tangle marked Rx and included in the 
circuit shown in figure 2. The sensor, 
Rx, and R1 together form a potential 
divider. A sudden change in the resist- 
ance Rx causes a sudden jump in the 
voltage at the Rx/R1 junction. This 
voltage ‘spike’ is passed through Cl to 
the input of opamp Al. The gain of this 
amplifier stage can be preset by means 
of Pl, to suit the characteristics of the 
sensor and the (expected) strength of 
the potential customers. The output 
from Al (a positive-going spike) is 
passed to a peak detector and to a 
trigger circuit. 

The peak detector consists of D1 and 
C3. The highest voltage level appearing 
at the output of Al asa result of a blow 
on the sensor is ‘stored’ in C3. This 


Figure 1. The sensor consists basically of 
conducting foam, sandwiched between two 
metal plates and mounted in a wooden box. 
Copper laminate board can, of course, be used 
instead of the metal plates. 


Figure 2. Complete circuit for ‘Ring the bell 
and win a prize’. 


Figure 3. A suitable 12 V power supply. 


—| 


voltage is buffered by the super-emitter- 
follower T1/T2 and is available as the 
output voltage Up. It can be used to 
drive a pointer instrument (e.g. an 
AVOmeter) or a LED voltmeter, as will 
be described later. 

The trigger circuit consists of A2, 
R4...R7 and P2. The trigger threshold 
(and thus the strength of the blow 
required to ‘score’) can be set with P2. 
The output from A2 is fed, via T3, toa 
set/reset (RS) flip-flop consisting of N1 
and N2. This flip-flop controls the ‘ding’ 
generator, A3/A4, which is derived from 
the ‘electronic gong’ (see the ‘Summer 
Circuits’ 1978 issue, circuit no. 13). The 
output can be fed, via P4, to a power 
amplifier; if a suitably ‘hefty’ amplifier 
and loudspeaker are used, a very grati- 
fying ‘bong’ will be produced. 

To further enhance the audible effect, a 
VCO (voltage controlled oscillator) is 
also included. The peak output voltage, 
Up, is fed via R11 to C4. C4 will there- 
fore charge up slowly to Up, causing the 
VCO (T4,T5,N3,N4 and the associ- 
ated diodes, resistor and capacitor) to 
produce a slowly-rising wail. However, 
the VCO can only operate if the 
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Parts list 


Resistors: 

R1,R4,R10,R21,R22 = 10k 

R2,R8,R12,R13,R14,R15, 
R23 = 100k 

R3 = 33k 

R5,R6 = 2k2 

R7 = 220k 

R9= 2202 

R11,R17,R18=1k 

R16 = 180 k 

R19,R20= 15k 

P1,P3,P4 = 100 k preset poten- 
tiometer 

P2 = 10 k linear potentiometer 


Capacitors: 
C1,C6,C8 = 100 n 
C2,C5 = 4n7 

C3 = 145/15 V 
C4 = 100 4/15 V 
C7,C9 = 220n 


Semiconductors: 
T1...75 =1C3 = CA 3086 
D1...D7=DUS 
N1...N4=1C1 =CD4011 
A1...A4=1C2=LM324 


Miscellaneous: 

S1 = pushbutton, single-pole, 
make 

Rx = conducting foam plastic, 
approximately 3" square 
(7x 7cm). 


RS flip-flop N1/N2 has been triggered. 
The circuit can be reset by means of $1: 
C3 is rapidly discharged and the 
RS flip-flop is reset. 


Final notes 

The most sensational effect can be 
obtained by using a LED voltmeter to 
indicate the Up output level. A suitable 
circuit is the ‘UAA 180 LED voltmeter’ 
described in Elektor 33, January 1978, 
p. 1-20. 

Both the circuit described here and the 
LED voltmeter will operate on a simple 


12 V supply like the one shown in LS 


ure 3. 


Figure 4. Printed circuit board and com- 
ponent layout for the circuit shown in 
figure 2 (EPS 79006). 


extending the TV-scope 


extending 
the TV-scope 


As explained last month, a normal 
TV set can be used as an 
oscilloscope. A simple converter 
for this purpose was described in 
detail: the ‘TV scope - basic 
version’. In an introductory article 
it was explained that this basic 
version could be extended, 
thereby eliminating its two major 
weaknesses: limited usefulness at 
high frequencies and lack of 
triggering facilities. Before 
discussing the details of the 
extension circuits, a fuller 
explanation of the underlying 
principles is in order. 


The basic version of the TV scope, 
described last month, can be used to 
display low-frequency signals on the 
screen of a domestic TV receiver. This is 
achieved by sampling the input signal 
and using each sample to determine the 
position of a white spot on one line of 
the final picture. Sync pulses are added 
to complete the video signal, and an 
(optional) VHF/UHF modulator is 
included. The exact details of the 
circuits were described last month; for 
the discussion of the extension circuits 
it is sufficient to consider the basic 
version as a ‘black box’ with a low- 
frequency input and a_ video (or 
VHF/UHF) output. The only important 
technical details for the present are the 
sampling rate (TV line frequency, i.e. 
approximately 15 kHz), the fixed time- 
base frequency (TV frame frequency, 
ive, 50 Hz, corresponding to 20 ms) and 
the lack of triggering facilities. 

To extend the capabilities of the 
TV scope, the first priority is to get 
away from the fixed timebase frequency. 
Basically, what is required is a timebase 
expander, that is, a circuit that will 
‘slow down’ a signal to any desired 
‘speed’. The signal goes in at one end, at 
high frequency, and comes out at the 
other with its frequency reduced to a 
manageable value. In a way, a tape 
recorder with several tape speeds is 
equivalent to a timebase expander. If a 
signal is recorded at, say, 15"/s and then 
played back at 7%4"'/s, the frequency of 
the output signal will be half that of the 
original. This corresponds to ‘timebase 
expansion’. 

Timebase expansion can also be achieved 
by purely electronic means. In the 
extended version of the TV scope, the 
(by now familiar) bucket-brigade mem- 
ory is used. The principle is simple: feed 
the signal into a bucket-brigade memory 
using a suitable (input) clock frequency 
and then retrieve it from the memory 
using a lower clock frequency. Figure 1 
illustrates this. The original signal is 
shown at ‘a’. It is assumed that the fre- 
quency is too high for the basic version 
of the TV scope to handle comfortably, 
so timebase expansion is required: the 
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signal must be ‘stretched’ along the time 
axis. To this end, it is first read into the 
bucket-brigade memory. As explained in. 
last month’s article ‘Analogue reverber- 
ation unit’, this process involves sam- 
pling the input signal. In figure 1, the 
(sampling) clock pulses are shown at ‘b’ 
and the sampled signal, as stored in the 
memory, is signal ‘c’. The latter signal 
consists of a succession of discrete 
voltages, and these can now be read out 
of memory using a lower clock rate 
(signal ‘d’). The output signal (‘e’) is a 
similar succession of discrete steps, with 
one major difference: the steps are 
longer. Suitable filtering of this signal 
results in the final output signal ‘f’. As 
can be seen, this signal has the same 
‘shape’ as the original signal (‘a’), but it 
has been ‘stretched’ over a longer period 
of time. 

This figure illustrates the function of 
the extension circuit for the TV scope. 
Relatively high-frequency signals are 
read into a bucket-brigade memory, 
using a suitably high clock frequency, 
and then read out using a low clock 
frequency. The two clock frequencies 
are chosen such that the ‘stretched’ 
output signal can be clearly displayed 
on the basic version of the TV scope, in 
spite of its fixed 20 ms timebase. 

A block diagram for the extended 
version of the TV scope was included 
last month in the introductory article, 
and it is repeated here (figure 2), The 
operating principle should, by now, be 
fairly clear. As explained earlier, two 
bucket-brigade memories are used (per 
channel). These are used alternately: as 
one is storing the input signal, the 
contents of the other are being read out 
and displayed on the screen. This 
additional complication is necessary if 
the display is to remain uninterrupted: 
if only one memory were available, the 
different clock frequency during the 
read-in cycle would make the display 
useless during that period. 

A slight simplification of this block 
diagram is possible: the selector switch 
at the input to the two memories can be 
omitted. When a memory is being used 
as ‘display memory’, i.e. when it is being 
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read out, any new signal entered into it 
will remain unused —it will be lost 
during the following read-in cycle. 

In the more detailed block diagram 
shown in figure 3, this input selector 
switch is omitted. Figure 3 is the ‘final’ 
block diagram of the extended version 
of the TV scope. The shaded portions 
are the extension circuits, which will be 
described in greater detail next month; 
the remainder is the basic version of the 
TV scope, as described last month. 
Some of the sections are shown in 
dotted lines, and these are only re- 
quired for the two-channel version of 
the TV scope —i.e. if two signals are to 
be displayed on the screen simul- 
taneously. If a single-channel version is 
sufficient, these portions may be 
omitted, 

The basic structure should be fairly 
clear by now, YA is the input amplifier 
for (one channel of) the TV scope; the 
circuit details were discussed last 
month. The output signal Uya is fed 
direct to the inputs of two analogue 
shift registers (bucket brigade mem- 
ories), Al and A2. At any given mo- 
ment, one of these shift registers oper- 
ates as ‘input memory’ and the other as 
‘display memory’. The ‘input memory’ 
samples and stores the input signal, uya 
(as noted earlier, the same signal is also 
stored in the ‘display memory’, but it is 
lost during the next read-in cycle). The 
clock frequency for the read-in cycle — 
ice. the sampling frequency — deter- 
mines the ultimate ‘timebase expansion’, 


Figure 1. The basic principle of ‘timebase 
expansion’. The original signal, ‘a’, is sampled 
(‘b’ and ‘c’), slowed down (‘d‘ and ‘e’) and 
retrieved (‘f’). The result is a ‘stretched’ 
replica of the original input. 


Figure 2. A simple block diagram of the 
extended version of the TV scope. 


Figure 3. A more detailed block diagram. The 
portions shown shaded-in are the extension 
circuits, the remainder is the basic version of 
the TV scope as described last month. This 
diagram shows the complete two-channel 
version; the sections shown in dotted lines are 
not required for a single-channel TV scope. 


extending the TV-scope 
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This signal is generated by the ‘input 
timebase’— the latter being basically 
equivalent to the timebase in a normal 
oscilloscope: the input clock frequency 
determines the time scale along the 
X-axis in the final display. The phrase 
‘input timebase’ is used to distinguish 
this circuit from the existing timebase in 
the basic version of the TV scope (the 
circuit that provides the clock- and sync 
pulses required for the actual display). 
As the input signal is being sampled and 
stored in the input memory, the infor- 
mation stored in the other memory 
during the previous cycle is displayed on 
the screen. To this end, the display 
memory receives its clock signal, Uline, 
from the (output) timebase. The fre- 
quency of this clock signal can be either 
equal to or half of the fixed sampling 
tate of the basic version of the TV 
— approximately 15 kHz or 7.5 kHz. 
The output from the display memory, 
selected by Sa, is fed to a low-pass filter 
in order to retrieve the original wave- 
shape (see figure 1, e and f). This signal 
is then processed by the circuits already 
described in the basic version of the 
TV scope and displayed on the screen of 
the television receiver, When the display 
cycle is completed, the electronic 
switches Sg, Sc, Sq (and Sp) are oper- 
ated; the input memory becomes 
display memory and vice versa. 
Obviously, the circuits for the second 
channel (shown in dotted lines in 
figure 3) operate in exactly the same 
way. 


Control signals 


Even if the basic principle of the TV 
scope may by now seem fairly straight- 
forward, getting it to work reliably in 
practice is another matter and some 
fairly intricate control circuitry is 
required. Two different clock signals are 
required for the memories: 256 pulses 
at the desired sampling frequency 
during the input cycle, followed by 
256 pulses at TV line frequency (or half 
that) during the display cycle. More- 
over, the two clock pulse trains (91 and 
2) must be fed to the memories at the 
correct point in the input and display 
cycles. 


Since the memories are used alternately 
as input and display memory, and since 
the changeover occurs at the end of 
each cycle as determined by the ureset 
pulses from the (output) timebase, the 
two clock signals must obviously be 
linked in some way to the ureset pulses. 
This is illustrated in figure 4. As can be 
seen, a further signal um is generated, 
which changes state at every Uyeset 
pulse, This signal determines which of 
the memories is to operate as input 
memory and which is to operate as 
display memory: it controls the elec- 
tronic switches Sg...Sq in figure 3. 
The beginning of each display cycle is 
determined by the signal ux. This signal 
goes ‘high’ shortly after each reset pulse, 
the delay between uyeset and ux deter- 
mining the position of the actual display 
along the time-axis (‘X-position’). The 


beginning of the input clock pulse train 
is determined in a similar way by pulses 
generated by the trigger circuit, so that 
a stable picture can be obtained. 

Each pulse train, both for @1 and for 
92, consists of 256 pulses. The fre- 
quency of the output clock pulses is 
normally equal to TV line frequency; 
the input clock frequency is higher, and 
is determined by the desired time scale 
in the final display. The frequency of 
the Ureset pulses corresponds to TV 
frame frequency (50 Hz). 

All the electronics involved in the 
memory circuits, including the control 
circuits that produce the signals shown 
in figure 4, are mounted on a single 
printed circuit board —the ‘memory 
board’. This board can be linked into 
the basic version of the TV scope 
described last month, resulting in the 
‘extended version’, 


Controls and facilities 


The various facilities offered by the 
extended version of the TV scope can 
be assessed from the front panel con- 
trols. The prototype front panel is 
shown in figure 5, Most of the controls 
are direct equivalents of their counter- 
parts on a ‘normal’ oscilloscope: 

The on/off switch, labelled ‘power’, 
requires little explanation. Above it, 
there are two ‘intensity’ controls. 
‘Signal intensity’ sets the brightness for 
the displayed signal; ‘grid intensity’ does 
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Two time-base controls set the scale of 
the X-axis in the display. A multi- 
position switch (‘time/div’) is used to 
select a basic period-per-division be- 
tween 40 us and 2 ms; fine control of 
this setting is provided by a poten- 
tiometer. A two-way switch, ‘x-magni- 
tude’, is also included. With this switch 
in position ‘x 1’ and with the fine 
control turned fully clockwise (‘cal’), 
the time per division corresponds to the 
value selected by the main time/div 
switch. When the ‘x-magnitude’ switch 
is set in position ‘x 2’, the signal being 
displayed is ‘stretched’ along the X-axis: 
the time per division is halved. The 
potentiometer marked ‘x pos’ (X pos- 
ition) sets the position of the displayed 
signal along the X-axis. 

The switch ‘trigger/free run’ is also 
common to most ’scopes. In the 
‘trigger’ position, the display is 
synchronised to an incoming signal. 
Exactly which incoming signal is used 
for this is selected by the switch marked 
‘trigger source’: channel A or channel B 
(‘Yq’ or ‘Yp’, respectively), or an 
external trigger source connected to the 
socket below the trigger controls. This 
external trigger input is either AC- or 
DC-coupled, depending on the setting of 
the switch beside the input socket. The 
signal level at which triggering occurs is 
set by the ‘trigger level’ control; the fact 
that the TV scope is actually being 


Figure 4. Some of the control signals required 
for the memory section. @1 is the clock signal 
for memory A1 (and B1 in a two-channel 
version); @2 is the clock for A2 (and B2). 
Each clock pulse train consists of 256 pulses. 
The input clock frequency is higher than the 
display clock, in order to obtain the necessary 
timebase expansion. 


Figure 5. The (prototype) front panel for the 
extended version of the TV scope gives a good 
idea of the facilities offered. 


pee! 


triggered is signified by a green LED, 
‘trig’d’. 

Two signals can be displayed simul- 
taneously on the TV scope: Yq and Yp. 
In some cases it will be useful to display 
them as two distinctly separate signals, 
side-by-side on the screen; at other 
times, it is more useful to have them 
overlapping so that minor differences 
can be evaluated — for instance, when 
comparing the input and output of an 
amplifier which is being driven to the 
verge of clipping. On the TV scope, the 
position of the two signals on the screen 
can be continuously varied between 
completely separate and exactly over- 
lapping, by means of the control marked 
‘trace distance’. In essence, this control 
is a kind of synchronised Y-position 
control that affects both channels to an 
equal amount but in opposite direc- 
tions. 

The sensitivity of the TV scope is set by 
the controls marked ‘volts/div’. On both 
input sections, the upper control is a 
multi-position switch and the lower isa 
fine control potentiometer. A switch 
next to the input socket offers a choice 
between AC and DC coupling. The 
Y-position control, as one would 
expect, sets the position of the trace 
along the Y-axis. 

The circuit details, constructional hints 
and calibration procedure will be 
explained in detail next month. i 
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15 duty-cycles 
at the turn 
of a switch 


7 Hz... 200 Hz 
70 Hz...2kHz 
1n| 700 Hz... 20 kHz 
100 p| 7 kHz... 200 kHz 


N1...N4=1C1= 4011 


79009 - 1 


= 


L 


Only two CMOS-ICs are used in the 
generator described here, but in spite of 
its simplicity it offers a selection of 15 
precisely determined duty-cycles OS ee ee 4 

without any need for calibration. It is a cock J LE LILI LILI LS LLL LL 
useful item of test gear, especially for 
calibrating other instruments that are 
designed to measure duty-cycles in one 
form or another — dwell meters, for 
instance. 

The outputs of a divide-by-ten counter, 
the CD4017, are connected to an 
8-position switch. One of the outputs is 
selected and fed back to the reset input 
of the IC. The result is a divider stage 
that can be set at any division ratio 
between 2 and 9. If the output is taken 
from the ‘0’ output of the divider, both 
the frequency and the duty-cycle of the 
input frequency will be ‘divided’ by the 
preset ratio, Furthermore, the duty-cycle 


L 


of the output signal will be independent — 
of the input frequency: it is determined Figure 1. Only two IC’s are required for this 100 _ 20% 

only by the setting of the selector | tittle generator. The Table lists frequency 5 ey 

switch. ranges for a few capacitor values. 4 : ‘ 1 

To complete the unit, a clock generator No calibration required! As can be 


is included (N1 ...N3). The ‘clock’ fre- 
quency is determined by the value of 
the capacitor, C, and by the setting of 
the 1M potentiometer. The Table lists 
frequency ranges for a few capacitor 
values, 

The duty-cycle at the output (pin 3 of 
IC2) is equal to the division ratio times 


100%. For instance, if output ‘5’ (pin 1) 
of IC2 is selected, the division ratio is 
1:5 and the duty-cycle is 


Figure 2. The duty-cycle at the output is 
determined by the division ratio. 


derived from figure 2, eight duty-cycles 
between 50% and 11.1% can be selected. 
N4 inverts the output signal, providing 
eight duty-cycles varying from 50% up 
to 88.9%. Since 50% is 50% no matter 
which way you look at it, the total 
number of duty-cycles available is 
fifteen. 

The amplitude of the output signal is 
equal to the supply voltage, i.e, 
anywhere between 3 and 15 volts. i 
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Modern technology has produced 
fast transport and centralised 
industry. A somewhat less 
desirable side-effect is that close’ 
relations have tended to become 
distant relations. Instead of 
gathering around the fire as in the 
‘good old days’, we tend to gather 
around the telephone. 

This means of communication 
suffers, however, from one major 
flaw: Ma Bell never intended it as 
a vital link between whole 
families. The system itself and all 
the legal restrictions involved with 
it are geared to private 
conversations between two 
individuals. The solution to the 
problem? A loudspeaking 
telephone. 


Figure 1. Block diagram of the telephone 
booster. The signal is picked up by a coil, 
since a direct connection into the telephone 
lines is not permitted. The booster itself 
consists of two sections, one mounted as close 
as possible to the phone and the other 
— much larger — section placed in any con- 
venient spot. 
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hello, 


all you folks 
back home! 


The circuit described here will pick up 
the telephone conversation and repro- 
duce it via a loudspeaker, so that several 
people can listen in. 

This is only possible, of course, if the 
electrical signals from the telephone are 
first picked up in some way. Since the 
Post Office, understandably, does not 
like people tampering with their wiring, 
some kind of indirect coupling is 
required. The most common method is 
to use a so-called telephone pick-up coil. 
This operates on a very simple principle: 
in every telephone there is a transformer 
which is wound and wired in a cunning 
way in order to route the incoming 
signal from the telephone line to the 
earpiece, and at the same time feed the 
microphone signal onto the line. In 
effect, it forms a kind of splitter for 
audio signals, with good coupling from 
line to earpiece and from microphone to 
line, but with poor coupling between 
the microphone and earpiece to avoid 
acoustic feedback. 

All transformers have a stray field, and 
this one is no exception. If a suitable 
coil is placed in this field, it will ‘pick 
up’ the audio signals. Logically enough, 
a device of this kind is called a pick-up 
coil. The electrical signal delivered by 
the coil is extremely small, so that a lot 
of gain is required in the following 
amplifier stages. As shown in the block 
diagram (figure 1), the amplifier 
described here consists of two sections. 
The first section has a gain of 180 
(45 dB). It can be connected via almost 
any length of single-core screened cable 


to the second section, which has a gain 
of up to 50 (34 dB). This second stage 
drives the loudspeaker. 

The advantage of cutting the circuit in 
two is that the first stage can be mounted 
quite near to the pick-up coil, mini- 
mising the amount of hum and inter- 
ference picked up by the connecting 
wires. The bulk of the circuit, including 
loudspeaker and power supply, can be 
mounted at any suitable remote pos- 
ition. 

Up to 50m (160 ft) of screened cable 
can be used between the two stations — 
more than enough for any practical 
application we can imagine. The first 
section has no power supply of its own: 
it is powered from the main section via 
the connecting cable. 


The circuit 


The complete circuit is shown in figure 
2: figure 2a is the first stage, which is 
mounted near the pick-up coil; figures 
2b and 2c are the second stage and the 
power supply, respectively. 

The pick-up coil, L1, is a normal minia- 
ture choke and the value is not particu- 
larly critical. It is sometimes possible to 
obtain coils designed specifically for this 
purpose, mounted in a plastic capsule 
with a suction cup at one end. L1 and 
Cl together form a resonant circuit, but 
this is so heavily damped by R1 and the 
input impedance of T1 that the res- 
onant peak is hardly noticeable — the 
main effect is to limit the bandwidth to 
a useful value. 

The first stage would be a two-transistor 
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T1...1T3 = BC109C, BC 549C 
T4 = BC 177B, BC557B 

T5 = BC 140, 2N2219 

T6 = BC 160, 2N2905 


Up 


10...15V 
<120mA 


2 | 
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Parts list 


Resistors: 
R1=22k 
R2,R3,R9 = 47 k 
R4,R13= 102 
R5,R12,R14 = 470 2 
R6,R7 = 1k8 
R8 = 27k 

R10 = 33k 
R11=15k 
R15=1k2 
R16,R17 = 222 
RI8=1k 

R19 = 100 k 

P1 = 10k log. 


Capacitors: 
C1=470p 

C2,C6 = 2u2/10 V 
C3 = 680 p 

C4= 100 u/4 V 
C5= 100 u/10 V 
C7=270n 
C8=82n 
C9=22n 
C10,C12 = 220 u/10 V 
C11=10n 

C13 = 2200 u/16 V 
C14=14/10V 


Semiconductors: 

T1,T2,T3 = BC 109C, BC 549C 
or equ. 

T4 = BC 177B, BC577B or equ. 

TS = BC 140, 2N2219 

T6 = BC 160, 2N2905 

D1,D2 = 1N4148 

D3... D6 = 1N4001 

D7=LED 


Miscellaneous: 
L1 = miniature choke, 
47... 100 mH, see text 
LS = 8 2/200 mW loudspeaker 
Tr=9...12.V/150 mA mains 
transformer 
$1 = DPDT mains switch 


amplifier with a gain of 180, if T2 hada 
1k8 collector resistor. Following the 
connecting cable, this resistor can 
indeed be located: R6 in figure 2b. This 
little trick, which was also used in the 
Preco, saves one wire: the same cable is 
used to feed the audio signal from the 
first section to the second and to supply 
power from the second section to the 
first. The output of the first section is 
basically a current source and can be 
loaded by a relatively low impedance, 
permitting the use of a fairly long cable. 
The second section is a ‘bare-bones’ 
design: only four transistors and a 
handful of other components are used 
in this little power amplifier. There is no 
quiescent current adjustment — that 
would be an unneccessary luxury for 
this application. On the other hand, no 
quiescent current at all would be the 
other extreme —the maximum gain 
would be lower. Pl is the volume 
control. A tape output is also provided, 
although it should be noted that — 
strictly speaking — the other party should 
be notified if the conversation is to be 
recorded. 

The power supply (figure 2c) is straight- 
forward. The only ‘luxury’ there is the 
LED, D7. 


Construction and use 

Printed circuit board designs for the two 
sections are shown in figure 3. The main 
(figure 3b) contains both the second 


section and the power supply. It is 
perhaps interesting to note that this 
board can also be used on its own as a 
low-cost, low-fi ‘power’ amplifier, pro- 
vided R6, R7 and CS are omitted. For 
that matter, the complete unit can also 
be used as a ‘low-fi’ public address 
installation .. . 

Note that T5 and T6 should be provided 
with cooling fins or clips. There’s no 
harm in them running ‘warm’, but 
they’re not supposed to get ‘hot’, 

The two sections can each be mounted 
in their own case (even a tobacco tin 
will do for the first stage!) and connec- 
ted by means of the desired length of 
cable. The pick-up coil should be 
connected to the first stage by the 
shortest possible length of twin-core 
screened cable: the two ends of the coil 
are connected to the two cores and the 
screening is connected to supply com- 
mon. 

The best position for the pick-up coil 
can be found by trial and error. When 
the handset is lifted off the hook, a 
dialling tone is obtained (if no dialling 
tone is heard, complain to the Post 
Office, not us) and the pick-up coil can 
now be moved, twisted and turned all 
over the telephone (not the handset) 
until this tone is reproduced at maxi- 
mum strength by the loudspeaker. Note 
that both the position of the coil and 
the direction in which it is pointing will 
influence the ‘reception’. Once the best 
position and location have been found, 
the coil can be fixed in position. i 


Figure 2. The complete circuit. Figure 2a is 
the first section, which is connected by means 
of single-core screened cable to the second 
section, shown in figure 2b. The power 
supply, figure 2c, can also be mounted in the 
main station. 


Figure 3. The two p.c. boards required, The 
larger of the two (figure 3a), EPS 9987 - 1, is 
for the main station including power supply; 
the second is for the first section of the 
circuit (EPS 9987 - 2). 
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applikator 


meiPPLIKATOR 


R.P.M. and dwell meter using a 
window discriminator, the 
TCA 965. 


This interesting circuit appeared as ‘Circuit of 
the day’ in the Siemens Components Report 
no. 2/78. 

The circuit is easy to construct and calibrate, 
it will operate over a wide range of supply 
voltages (8... 20 V);, and it is quite accurate, 
It is also ideally suitable for use in cars, since 
it is insensitive to temperature variations over 
a wide range and has high noise immunity. 
Figure 1 shows the complete circuit, using a 
1 mA instrument (a modification for more ro- 
bust 10 mA instruments will be discussed 
later), With the switch in position 1 the circuit 
Operates as a rev, counter, The input (CB) is 
connected to the contact breaker; R2,D3 and 
C2 provide protection against high voltage 
transients, When the contact breaker opens, 
the voltage at the input rises; as soon as the 
voltage at pin 6 exceeds the trigger voltage at 
ping (ie. 3V, derived from the reference 
output, pin 5), the open-collector output at 
pin 13 is turned on for a period set by R3 and 
C5. During this set period, current therefore 
flows through the 1mA instrument, This 
current is made virtually independent of 
supply voltage fluctuations by the simple 
expedient of deriving it from a second refer- 
ence output, pin 10. The mechanical inertia 
of the meter is sufficient to integrate the 
current pulses, resulting in the desired RPM 
indication, 

With the switch in position 2, the circuit 
Operates as a dwell meter. Basically, it merely 
‘cleans up’ the pulses from the contact 
breaker: as long as the latter is closed, 
current flows through the meter, As before, 
the inertia of the meter itself is sufficient to 
average-out the pulses — producing the 
desired reading. 

The choice of component values shown is 
such that the same scale can be used for both 
measurements. In switch position 1, fuli scale 
corresponds to 8000 RPM. In_ position 2 
(dwell), the meter will read full scale for an 
80% duty-cycle (contact closed for 80% of 
the time), 

It is common practice in automobile elec- 
tronics to use heavily-damped and relatively 
insensitive instruments with a 270° scale. For 
instruments of this type, the circuit modifi- 
cations shown in figure 2 are required, D5 and 
D6 compensate the relatively large tempera- 
ture coefficient of the instrument, and D7 
Protects the IC from reverse-voltage spikes 
caused by the quite considerable inductance 
of the coil. Using this circuit, meters with a 
sensitivity of up to 10mA f.s.d. can be 
employed. 


Calibration 

With the switch in position 2, apply a positive 
square-wave with an amplitude of 5 V and an 
80% duty-cycle to the ‘CB’ input; adjust P1 
until the meter reads full-scale (80%). If one 
does not have access to either an oscilloscope 


Under the heading Applikator, recently introduced com 
information received from the manufacturer and/or distri 


or an accurately calibrated pulse generator, 
the generator described elsewhere in this issue 
(15 duty-cycles at the turn of a switch’) will 
prove useful. Alternatively, one can resort to 
a normal, symmetrical square-wave and adjust 


| P41 until the meter reads 50%. 


For the RPM measurement (switch in pos- 
ition 1), calibration is not really necessary, If 
5% tolerance components are used for C5 and 
R3, the reading will be sufficiently accurate 
for most practical purposes, The correct value 
of R3 depends on the number of cylinders (c) 
and the ‘number of strokés’ (s), as follows: 


s 
Ry =—x 40 (kQ). 
c 


To give a few examples: for a four-cylinder 
four-stroke engine, R3 would be 40k (use 
39k); for a 6 cylinder 4-stroke the correct 
value is. 27 k. 

Of course, if a pulse generator and a frequency 
counter are available, exact calibration is 
possible. R3 is replaced by a suitable preset 
potentiometer (50k will be correct in most 
cases), and a square-wave of sufficient ampli- 
tude is applied to the CB input. The fre- 
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c 
— x 266 Hz. 
s 


At this frequency, the preset is adjusted until 
the meter reads full scale (8000 RPM). Note 
that this calibration must be carried out after 
the dwell scale has been correctly calibrated! 


Final notes 

Installing the unit in the car should not 
present any real problems. The positive 
supply line is connected to the 12 V supply in 
the car at some (fused) point after the ignition 
switch — the connection for a car radio or 
cigarette lighter is usually a good point — and 
the ‘supply common’ connection is taken to 
the bodywork of the car at some convenient 
point near the meter (Note that the circuit is 
not intended for use in cars with positive 
ground!), Finally, the CB input is connected 
to the lead between the ignition coil and the 
contact breaker, 

To avoid excessive interference problems, it is 
advisable to run the lead to the CB input as 
close to the metalwork of the car as possible 
for the whole of its length — keeping away 
from ‘hot spots’ of course! Better still, 
screened cable can be used, with the screen 


quency is determined by the number of | connected (at one end only!) to the bodywork 
cylinders and ‘strokes’, as follows: of the car, KK 
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ponents and novel applications are described. The data and circuits given are based on 
‘ibutors concerned. Normally, they will not have been checked, built or tested by Elektor. 


SC/MP: ‘Mastermind’ ™ programme 


SC/MP ’Mastermind’™ 
programme 


Pit your wits against the computer 
with the aid of the following 
‘Mastermind’ ™ programme, 
which is designed to run on the 
Elektor SC/MP system. 


F. Schuldt 


Figure 1. This flow-diagram should help to 
clarify the operation of the ‘compare’ rou- 
tine. 
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to4 (i= 4) 


‘compare 
each digit 
mej * pei? 


set counter 1 


me = machine code 
pe = player's code 


decrement 
counter 1 


yes 
sot counter 3 
to4 (j= 4) 


“igit marked 
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(pe) = 0) 


Eompare 
with other digits 
(mej = py) 


decrement 
counter 3 
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SC/MP ‘Mastermind’ ™ programme 


ma 


Table 1 
9COO C46D ENTER: LDI6D @C5D AAOB ILD B(2) 
9CO2 C96 ST 6(1) QC5F E410 XRI 10 
9cd4 = c479 LDI 79 @C61 9C18 JNZ KEY 
@CO6 CONS ST 5(1) C63 CEG LD(XX) 
@CO8 C478 LDI 78 @C65 CAGB ST B(2) 
@COA C904 ST 4(1) 
@COC C400 LDI 00 @C67_  AAGC ILD C(2) 
@COE C903 ST 3(1) @C69 E410 XRI 10 
9C10 + cog2 ST 2(1) @C6B 9COE JNZ KEY 
@C12 C901 ST 1(1) @C6D CDC LD(Xx) 
9C14 C440 LDI 40 @C6F CAOC ST C(2) 
@C16 C900 ST (1) 
@C18 C471 LDI71 9C71 + AA@D ILD D(2) 
@C1A COFF ST-1(1) @C73 «E410 XRI10 
@C75 9004 JNZ KEY 
@CiC C455 XP3 (PUSH) — 1 C77 ~C@D2 LD(XxX) 
@C1E 33C4 @C79 ~CA@D ST D(2) 
C20 ©9037 
@C22 3F XPPC 3 9C7B C108 KEY: LD 8(1) 
@C7D 94D4 JP LOOP 
@C23 C207 LD 7(2) 
@C25 C901 ST 1(1) QC7F C400 LDI 60 
9C27. C209 LD 9(2) 9C81 CAGE ST E(2) 
9C29 C820 ST(XX) 
@C83_ C43E NEXT: LDI L(GETHEX)—1 
@C2B  8FFF DLY FF @C85 CAID ST 1D(2) 
@C2D 8FFF DLY FF 
@C87 C455 XP3(PUSH)—1 
@C2F C480 START: LDI80 @C89_ 33C4 
@C31 C906 ST 6(1) @C8B 0037 
@C33 C905 ST 5(1) 
@C35 C960 ST (1) ocsD 92 CCL 
@C37_ -COFF ST—1(1) @C8E C491 LDI 1 
9C39 C439 LDI 39 9C90 =EAQE DAD E(2) 
9C3B Co9e4 ST 4(1) @C92 CAGE ST E(2) 
@C3D C43F LDI 3F 
@C3F C903 ST 3(1) @C94 «3F XPPC 3 
@C41 C45E LDI 5E 
C43 «C92 ST 2(1) 9C95 C400 LDI 00 
@C45 C479 LDI 79 @C97_ CAF ST F(2) 
@C47 «C901 ST 1(1) @C99_ ~CAIO ST 10(2) 
@c49 ~C4Xx LDI Xx 
@C4B CAOA ST A(2) QCO9B 903A JMP COMP 
9C4D CAGB ST B(2) 0C9D 9990 Js: JMP START 
@C4F CAGC ST C(2) 
@C51 CA@D ST D(2) @COF C41F OUT: XP3(TAB)—1 
@CA1 3304 
@C53_ AA@A LOOP: ILD A(2) @CA3 0137 
@C55 ~E410 XRI10 @CA5 C20E LD E(2) 
@C57_ 9C22 JNZ KEY @CA7 D40F ANI OF 
@C59_ COFO LD(XX) @CA9 01 XAE 
@C5B CAGA ST A(2) @CAA C380 LD—128(3) 
@CAC COFF ST-1(1) 
Most readers will be familiar with | Table 1, The complete listing for the Master- | ‘9’ is pressed, then the code ‘word’ may 


one or other variation of the game 
‘Mastermind’ ™, in which a secret code 
of colours, letters or numbers has to be 
‘broken’ by an opponent in the mini- 
mum number of moves. In the fol- 
lowing programme, which can be run on 
a SC/MP with ‘Elbug’ monitor software, 
the player has to guess a random 
sequence of four numbers which are 
generated by yP. 

The full listing of the ‘Mastermind’? TM 
programme is given in table 1. When 
the programme has been loaded and 
started (by hitting the RUN-key), the 
text ‘set —F’ should appear on the dis- 
plays. The player can then select the 
desired difficulty level by pressing one 
of the keys from 4 to F. This determines 
which hexadecimal digits the uP can use 
to make up the code which the player 


has to break. If, for example, the key 


mind’ 


programme, 


consist of a combination of any four 
digits between 9 and F (i.e. 9, A, B, C, 
D, E, or F). 

Once the desired data key has been 
pressed, the displays will show the text 
‘code’, indicating that the player can 
begin to guess the four-digit number 
selected by the computer. This is done 
by entering four (legal) numbers from 
the data keys, these are registered on 
the displays. 

The uP now compares these numbers 
with the secret code and indicates the 
result as follows: the number of digits in 
the player’s guess which are contained 
in the computer’s secret code, but 
which are in the wrong position, is 
registered on the extreme right-hand 
display, whilst the number of digits 
which occupy the correct position is 
indicated on the extreme left-hand dis- 


SC/MP ‘Mastermind’ ™ programme 
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Table 1, cont. 
@CAE C20E LD E(2) @DO3 C501 
@CBO 1CiC SR ODO5 @1 
@CB2 1C1C SR 
@CB4 61 XAE @DG6 C1F8 
@CB5 C380 LD—128(3) 6DO8 9809 
@CB7 C900 ST 0(1) 
ODOA 46 
@CB9 C479 LDI 79 @DOB E701 
@CBB C906 ST 6(1) @D@D 9C16 
@CBD C437 LDI 37 
Q@CBF C905 ST 5(1) ODOF AAG 
@CC1 C45E LDI 5E @D11 CBFF 
@CC3 C904 ST 4(1) 
@CC5 C400 LDI 00 @D13 BAGO 
@CC7 C901 ST 1(1) @D15 9814 
@ccg9 C902 ST 2(1) 
@CCB C993 ST 3(1) @D17 C1F8 
@D19 COFC 
@CCD C108 WAIT: LD 8(1) 
@CCF 94FC JP WAIT @DiB 31 
@CD1 8FFF DLY FF @DiC 0140 
@CD3 96C8 JMP JS @DIE 33 
@DIF 40 
@CD5 9GAC JN: JMP NEXT @D20 «31 
@D21 C7FA 
@CD7 C4E7 COMP: XP3(STKBSE)+7 
@CD9 33C4 @D23 9@DA 
@CDB 6F37 @D25 BAG! 
@D27 98EA 
@CDD C404 LDI 64 @D29 90DF 
@CDF CAQO ST @(2) 
@D2B C4@1 
@CE1 C7FF §&1: LD @ -1(3) @D2D 31C4 
@CE3 E307 XOR 7(3) @D2F 6735 
@CE5 9C@8 JNZ §2 
@D31 C41F 
@CE7 CBOO ST 6(3) @D33 334 
@CE9 AAG@F ILD F(2) @D35 6137 
@CEB E404 XRI 04 
@CED 98B0 JZ OUT @D37  C20F 
@D39 «1 
@CEF BAQO §2: DLD @(2) @D3A C380 
@CF1 9CEE JNZ §1 @D3C C906 
@CF3 C701 LD @+1(3) @D3E C210 
@CF5 C4EA XP1(STKBSE)+A OD40 1 
@CF7 31C4 @D41 C386 
@CF9 @F35 @D43°  COFF 
@CFB C404 LDI 64 @D45 = 908E 
@CFD CAGO ST @(2) 
@CFF C403 §3: LDI 63 
@D01 CA! ST 1(2) 


LD @+1(1) 
XAE 


LD-8(1) 
JZ 85 
84: LDE 
XOR @+1(3) 
JNZ 86 


ILD 10(2) 

ST—1(3) 
§5: DLD @(2) 
JZ RESLT 


LD-8(1) 
sT—4(1) 


XPAL 1 
STE 

XPAL 3 
LDE 
XPAL 1 
LD @-6(3) 


JMP §3 
DLD 1(2) 
JZ 85 
JMP &4 


S6: 


RESLT: XP1 (DISPL)+1 


XP3(TAB)—1 


LD F(2) 
XAE 
LD—128(3) 
ST 6(1) 


LD 10(2) 
XAE 
LD—128(3) 
ST-1(1) 


JMP JN 


asl 


play. On the basis of this information, 
the player then enters a second number, 
whereupon the mwP will respond in a 
similar fashion, indicating how many 
digits are correct and how many are in 
the right place etc. This continues until 
the player finally guesses the secret 
code, at which point the text ‘End XX’ 
will appear on the displays, the number 
XX indicating how many attempts the 
player took to guess correctly. The 
game can be restarted by pressing one of 
the data keys. If the difficulty level is 
to be modified, the game must be 
restarted with the ‘Run’ key. 


Compare routine 

As already mentioned, the ‘Master- 
mind’™ programme can only be run 
on a system with ‘Elbug’ monitor soft- 
ware. This is because the programme 


utilises several Elbug sub-routines so as 
to save memory space. 

A complete explanation of the pro- 
gramme would be too lengthy, however 
it is worthwhile taking at look at the 
most interesting section, namely the 
compare routine, the flow diagram of 
which is shown in figure 1. The first 
part of this routine compares each digit 
of the computer code with the corre- 
sponding digit of the player’s guess. If 
one or more of the comparisons are 
positive, then that digit is noted as being 
both correct and in the right position 
(if all four comparisons prove positive, 
then the player’s guess is obviously cor- 
rect, and the programme exits from the 
routine). The digits which were not 
marked as correct are next compared, 
one at a time, with the remaining digits 
of the computer’s code. If any of these 
comparisons proves positive, the corre- 


sponding digit is noted as being correct, 
but not in the proper position. When al 
the comparisons are complete, the final 
result is displayed via the Elbug rou- 
tines. 

Along with those programmes _pre- 
viously published (‘reaction timer’ and 
‘digital clock’), and a number of pro- 
grammes which are still to appear, 
‘Mastermind’ TM _ will also be available 
on the disc to be produced by the 
Elektor Software Service (see the 
article on this subject in Elektor 38, 
June 1978). 


™ We acknowledge the fact that 
‘Mastermind’ is a registered trade mark 
of Invicta Plastics Ltd., Oadby, 
Leicester. K 
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Many traditional games, which 
have been passed on unchanged 
from generation to generation, can 
now be simulated electronically 
(see, e.g. ‘Marbles’ in Elektor 21, 
January 77). In particular, ‘video’ 
games, which utilise the screen of 
a TV set to represent the field of 
play, have achieved enormous 
popularity in recent years, and 
with the advent of more and more 
complex ‘games chips’, this trend 
shows little sign of slowing down. 
However there are still many 
electronic versions of popular 
games which can be played 
without recourse to a TV set. One 
of the more simple (but not 
necessarily easy!) games, which is 
ideally suited as a small Christmas 
present, is ‘bagatelle’. 


ocket 
bagatelle 


An electronic version of the 


There are several variations of the game 
‘bagatelle’; the one described here 
belongs to the species of manual dex- 
terity games which are designed to test a 
steady hand, strong nerves and infinite 
patience. The original and simplest 
version of the game consists of a round 
flat container with a transparent top, 
inside which a small ball rolls around. 


41 
A 
N (red) 
Md hg i 
W(red) Hole (green) E (red) 
Z7 
9988 - 1 
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age-old dexterity game. 


The object of the game is to manoeuvre 
the ball into a shallow hole set into the 
bottom of the container. However, since 
the ball is very small and light, and both 
it and the surface over which it rolls are 
extremely smooth and have a very low 
coefficient of friction, it is extraordi- 
narily difficult to control the direction 
in which the ball will move, or indeed to 
hold it steady at any one point. Further- 
more, the hole itself is quite shallow, 
and very little is needed to make the 
ball jump back out. 

This fact is particularly annoying if one 
has a more complicated version of the 
game with two or more balls to be 
manoeuvred into two or more holes. It 
is quite amazing how many times one 
can manipulate one ball into its hole 
and be just on the point of succeeding 
with the second, when the first ball 
suddenly pops back out. Grown men 
have been seen to weep with frustration! 
With Christmas not too far away, the 
following circuit for an electronic 
version of this tantalising game may 
help to solve that perennial problem of 
choosing presents — especially as far as 
younger relatives are concerned, 


T1,T2= TUN 


Al... A4=1C1 = LM 324 
D1...D5=LED 
4 P2a,P2b = 1k lin Stereo 
1c1 
11 
i * see text 


9988-2 


pocket bagatelle 


The game is played as follows: a single 
‘ball’, whose position is indicated by 
four LEDs, has to be manoeuvred into a 
central ‘hole’ represented by a LED of a 
different colour, The arrangement of 
the LEDs is shown in figure 1. The ‘ball’, 
which in fact does not physically exist, 
can be ‘rolled’ in two directions: north- 
south and east-west. The four LEDs, 
one at each of the compass points, 
indicate whether the ball is to the north, 
south, east or west of the ‘hole’. The 
position of the ball is controlled by two 
potentiometers, one for each direction. 
When the ball has been successfully 
manoeuvred into the ‘hole’, the central 
LED lights up and the other four LEDs 
are all extinguished. The degree of diffi- 
culty of the game, as it were the ‘size of 
the hole’, can be varied by means of a 
third, ‘handicap’ potentiometer. 


The circuit 


The electronics of the game are revealed 
in the circuit diagram of figure 2, The 
circuit basically consists of the two 
window comparators formed by Al/A2 
and A3/A4. To help explain how this 
type of circuit works, the basic circuit 
diagram of a window comparator is 
shown in figure 3. As can be seen, the 
circuit has a single input signal, uj, and 
two output signals, u; and ug. Op-amps 
Al and A2 are connected as compara- 
tors, i.e. due to the absence of feedback, 
their outputs are always in one of two 
states: either high or low. When the 
voltage at the non-inverting (+) input of 
a comparator is greater than that at the 
inverting (—) input, the output voltage 
of the device swings up to+ supply. 
However if the voltage on the inverting 
input is greater than that at the non- 
inverting input, then the output of the 
comparator swings down to — supply, in 
this case, to ground, 

One of the inputs of each comparator 
shown in figure 3 is connected to a con- 
stant reference voltage. These reference 


Figure 1. The board of the ‘pocket bagatelle’ 
contains five LEDs. The middle (green) LED 
lights up when the player succeeds in rolling 
the ball into the hole, The other four (red) 
LEDs indicate the position of the ball relative 
to the hole. 


Figure 2. The complete circuit diagram of the 
pocket bagatelle, which is based on two 
window comparators. 


Figure 3. The basic circuit of a window com- 
Parator, 


Figure 4. This figure shows how the two 
output voltages of the comparators, u, and 
u,, vary with the input voltage, uj. 


voltages, Ug and Ub, are derived from 
an attenuator network, consisting of 


R1, R2 and P. Depending upon the | 


value of the input voltage, uj, one of 

three possible situations can occur: 

a. Uj is greater than Ua, in which case 
u, will be high and uz low. 

b. uj is smaller than Up, in which case 
ug will be high and u, low. 

c, uj lies between Ug and Up, in which 
case both uy and ug will be low. 


3 
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When this occurs, the input voltage, 
uj, can be said to lie ‘inside the 
window’. The height of the window 
can be varied by means of poten- 
tiometer P. 


These three situations are illustrated by 
the diagram of figure 4, which shows 
how the outputs of the two op-amps 
react to a rising input voltage. 

Two such window comparators are 
employed in the circuit of the pocket 
bagatelle. The input of each is derived 
via a potentiometer, these being P1 and 
P3 respectively. P1 controls the vertical 
position of the ball, whilst P3 varies the 
horizontal position. Each of the outputs 
of the two window comparators drives 
an LED; it is clear from figure 4 that 
each output voltage goes high when the 
input voltage of the window comparator 
lies on that ‘side’ of the window. With 
two window comparators, whose input 
voltages represent the horizontal and 
vertical position of the ‘ball’ (and whose 
windows intersect) it is obvious that the 
logic state of the comparator outputs, 
and hence the on/off state of the corre- 
sponding LEDs, tell us whether or not 
the ‘ball’ has ‘rolled’ to a given side of 
the ‘hole’. If all four ‘pointer’ LEDs are 
extinguished, the centre LED will come 
on indicating that the player has suc- 
ceeded and the ball has been ma- 
noeuvred into the hole. 

The LEDs are driven directly by the 
outputs of the comparators; the current 
through the LEDs is limited by a series 
resistor, The voltage across this resistor 
is also used to turn on Tl. This 
transistor will remain conducting as long 
as one of the LEDs D1... D4 is lit. If 
all four LEDs are extinguished, however, 
TI will turn off, causing T2 to turn on, 
and the green central LED, DS, to light 
up. 

The dimensions of the window, and 
hence the difficulty level of the game, 
can be varied by means of stereo poten- 
tiometer P2ab, 


; 


9988 - 4 
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Parts list 


Resistors: 
R1,R2,R5...R8, 
R11,R12,R13 = 10k 
R3,R4,R9,R10,R14 = 1k 
P1,P3 = 47k (50k) lin 
potentiometer 
P2ab = 1 k lin 
stereo potentiometer 


Semiconductors: 

1C1 = LM 324 

71,72 = TUN 
D1..,D4=LED red 
D5 = LED green 


=| 


Construction 


The circuit of the pocket bagatelle can 
be constructed on the printed circuit 
board shown in figure 5, The potentio- 
meters are deliberately mounted ‘off- 
board’. This keeps down the size and 
cost of the board and allows the con- 
structor a free hand in the choice of 
controls and type of case. With games 
such as these, especially if they are 
intended as gifts, an attractive exterior 
is just as important as the electronics. 

Although the physical construction of 
the game is, as already mentioned, left 
to the ingenuity of the individual, 
figure 6 provides an example of a 
possible approach. Regarding the 
controls, there is one point worth 
mentioning: one can, of course, use 
conventional rotary- or slider potentio- 
meters for Pl and P3. However, if one is 
willing to go to the extra expense (or 
trouble of making it oneself), the 


enjoyment of the game can be consider- 
ably enhanced by using a joystick to 
replace these two potentiometers. Using 
a joystick prevents one from adjusting 
just one of the potentiometers to the 
correct position (until the corresponding 
LEDs are extinguished), and then 
homing in with the second potentio- 
meter. Like it or not, both potentio- 
meters are operated simultaneously in 
a joystick. What is more, as figure 6 
shows, a more interesting case design 
also becomes possible. 

A means of constructing a joystick from 
two conventional rotary potentiometers 
is discussed elsewhere in this issue. For 
those readers who do use potentio- 
meters (whether in a home-made 
joystick or not), it should be noted that 
the values of P1 and P3 are anything but 
critical and if needed, could lie any- 
where between | k and | M. It is also of 
little importance if Pl and P3 have dif- 
ferent, even widely different values. 


Figure 5. The printed circuit board for the 
pocket bagatelle. The potentiometers are 
deliberately not mounted on the board, 


Figure 6. One of the many possible designs 
for housing the circuit of the pocket bagatelle 
in a suitable case. The playing possibilities and 
the physical construction of the bagatelle are 
improved by incorporating a joystick in place 
of the two control potentiometers P1 and P3. 


market 


elektor november 1978 — 11-41 


Subminiature Tantalum 
capacitors 


A new series of Kemet subminia- 
ture axial-leaded tantalum 
capacitors in a high precision 
epoxy moulding has been 
launched by Union Carbide UK 
Limited Electronics Division. 
Designated the T 322 series, it is 
designed for high speed automatic 
insertion applications as the four 
case sizes correspond to standard 
resistor and diode sizes, 

These capacitors offer an 
extremely high volumetric 
efficency and include among their 
applications decoupling, blocking, 
bypassing and filtering in 
computers, data processing, 
communications and other 
electronic equipment. 


f 
ii 


Electrical ratings extend from 
68 uF/6 V through 4.7 uF/50 V. 
The temperature range spans 
—55°C to +85°C (or to +125°C 
with voltage derating). 

The T 322 series replaces the 

T 320 series of epoxy moulded 
tantalums and metal-cased types. 
Prices for the new series are 
significantly lower than for the 
larger T 320 series, and compare 
favourably with the standard 

T 310 axial-moulded type. 
Union Carbide UK Limited, 
Electronics Division, 

Hilton Road, 

Aycliffe Industrial Estate, 

Nr. Darlington, 

Co Durham DLS DL6 


(919 M) 


4 Digit multimeter 


Known as the Digimer 10, this 
new portable instrument from 
Iskra Limited also enables a.c. 
measurements to be taken at 
frequencies from 20 Hz up to 

50 kHz. The digits are readable 
over a horizontal angle of 150°, 
and a vertical angle of 90°. 
Other outstanding features of the 
Digimer 10 include: 17 ranges, an 
accuracy of + 0.05%, + 1 digit; 


automatic polarity indication; a 
selection of optional shunts for 
measuring higher currents; and 
rechargeable nickel-cadmium 
batteries that power the mul- 
timeter for eight hours between 
charging operations. In addition, 
the Digimer 10 can be used while 
connected to an optional battery 
charger, except when measuring 
parameters involving voltages 
above 1000 volts, 

Carefully designed to maximise 
ease of use, the Digimer 10 has a 
7-segment LED display. The 
figures are 7.62 mm high, and the 
display is angled for optimum 
readability when used on a flat 
surface. Only two controls 
provide instant range switching to 
any one of the 17 ranges. 

A built-in over-ranging trip circuit 
allows safe operation on all ranges 
up to 50% above full-scale 
deflection value. The unit features 
integral automatic drift compen- 
sation and overload protection. 
Voltage ranges (a.c. and d.c.) have 
ahigh degree of resolution, which 
is given in brackets after each 
full-scale deflection: 200 mV 

(0.1 mV), 2 V (1 mV), 20 V 

(10 mV), 200 V (100 mV), and 
2000 V (1 V). 

Current ranges (a.c. and d.c.) and 
their resolutions are: 20 uA 

(10 nA), 200 wA (100 nA), 2 mA 
(1 #A), 20 mA (10 HA), 200 mA 
(100 uA), and 2 A (1 mA). 
Resistance readings extend from 
0.1 ohm to 20 megohms in six 
ranges. Under over-ranging 
conditions, each range is increased 
by 50%. 

All d.c, and resistance measure- 
ments have a sampling time of 
approximately 300 milliseconds. 
And the unit is designed to 
operate at any temperature from 
0 to 55°C. 

Iskra Limited, 

Redlands, Coulsdon, 

Surrey CR3 2HT. 


(929 M) 


Compact bridges 


Designed for the user who 
demands an economical product 
without sacrificing quality, 
reliability and electrical 


performance. International 
Rectifier announce the introduc- 
tion of a range of small single 
phase bridge rectifiers. 

Coded 1 KAB, the series has 
current rating of 1.2 A into a 
resistive load, and 1.0 A if the 
load is capacitive. 

Correct mounting orientation is 
ensured by the use of a 

9.5 x 9.5 x 8.0 mm polarised 
package, which is particularly 
useful when checking load identi- 
fication on densly populated PCB 
assemblies. The leads are on a 
standard 2.54 mm grid. 

The range is equivalent to the 
B..C1000 series of DIN bridges 
and may also be used as superior 
replacements for the B .. C500 
and B . . C800 devices. 

The 1 KAB is offered over the 
voltage range 100 to 1000 V 
VRRM. The product data sheet 
gives useful application infor- 
mation and a cross reference to 
the DIN types, as well as full 
details of the device specification. 


Typical applications would be in 
general purpose power supplies, 
auxiliary supplies in power equip- 
ment, low current battery 
chargers, communications systems 
and the entertainment industry. 
International Rectifier Co., 

(G.B.) Ltd., 

Hurst Green, Oxted, Surrey. 


(923 M) 


Circuit testing in the open 


Testing circuits while your equip- 
ment is in operation is at best 
difficult and at worst impossible. 
To ease the problem Vero 
Electronics Limited have 
introduced two Eurocard 
compatible extender boards to 
complement the Vero Eurocard 
System 4. 

They are 100 mm wide x 263 mm 
long — one carries 64/64-way plug 
and socket to DIN 41612, the 


other a 64/96-way plug and 
socket. 

Included in the kit with each 
board are 20 terminals that can be 
assembled into pre-drilled holes in 
the board for test points. 

Both boards are manufactured 
from Epoxy Glass. 

Vero Electronics Limited, 
Industrial Estate, Chandler’s Ford, 
Eastleigh, Hampshire. SOS 3ZR. 


913 M) 


New hyreg module 


Westcode Semiconductors of 
Chippenham announce a new 
addition to their popular range of 
Hyreg module units. 

Called the IPT 1/250-25, a single- 
phase basic ac regulator module, 
it has been developed to control 
loads of up to 6.25 kW from a 
mains supply and features a 

10 mSec surge rating of over 

210 amperes. 

The high overcurrent and I? t 
ratings make this unit especially 
attractive for the control of loads 
with heavy starting currents such 
as stage lighting, motors or 
transformers. 


This module employs a ceramic 
substrate bonded to an isolated 
base plate and the whole is potted 
to provide a rugged module fully 
protected against a wide range of 
environmental conditions. 
Westcode Semiconductors, 
Chippenham, Wilts. 
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LCD multimeters 


Two low cost LCD multimeters 
have been added to the existing 
range of N.L.S. DMM’s. 

The LM 300 has a 3 digit high 
contrast display powered by 3 AA 
size cells which can be either zinc- 


carbon or the optional nickel 
cadmium with an external mains 
adaptor, The 21 ranges cover AC 
and DC volts in 1-10-100-1 KV 
and AC DC current in 
1-10-100-1000 mA ranges. 
Resistance is measured in 5 ranges 
from 1 Kohm to 10 Mohm. 

All ranges are fully protected and 
will withstand up to 1 Kv DC or 
AC peak on any voltage range. 
The LM 350 is similar to the 

LM 300 but with a 3% digit scale 
and 100% coverage. 

Case size is only 1.9”x2.7"x4.0”. 
Price £ 74.00 (+ V.A.T.) for the 
LM 300 and £ 87.00 (+ V.A.T.) 
for the LM 350. 

Lawitronics limited 

139 High Street, Edenbridge, 
Kent TN8 SAX. 


(833 M) 


Etch resist dry transfers 
The Belgium company of Alfac 


are now marketing in England a 
range of about 100 different 
electro Symbols which will enable 
amateurs and industrial users to 
make up P.C.B.’s much more 
quickly, easily and accuately. 
Alfac etch resist electro symbols 
can be transferred directly on to 
copper clad boards for making 
‘one-off’ P.C.B.’s, or they can be 
used on drafting film to make 
electronic circuit diagrams. They 
are made in a range of component 
sizes, and they give exact and 
correct spacings for intergrated 
circuits and transistors. 

Alfac transfers need no special 
fixing, since the double action 
adhesive prevents the symbols 
moving when they are laid down. 
The quality of the special ink 
which is used by Alfac eliminates 
any cracking, and a very 
professional finish can be 
achieved. 

They are economical in price and 
are available in handy blister 
packs which are ideal for storage. 
Further details may be obtained 
from the Alfac sole agents in the 
U.K. 


Pelltech Ltd., Alfac Electro 
Division, 6 Church Green 
Witney Nr. Oxford, England. 


(839 M) 


VSWR bridge 


This VSWR Bridge has been 
specifically designed for use with 
transmitters capable of producing 


high power outputs. Unlike many 
of the other VSWR Bridges on the 
market, this particular piece of 
equipment will handle the high 
power without giving misleading 
results, 

This so often occurs due to high 
sensitivity in order to read low 
power levels. When at high power 
levels the diodes which detect the 
sampled portion of R.F. energy 
become saturated and can no 
longer be relied upon to give a 
true reading. 

With this problem in mind, the 
sensitivity of the instrument has 
been deliberately reduced. 

The heart of the instrument is a 
double sided glass fibre printed 
circuit board with a printed 
stripline of a characteristic 
impedance of 50 ohms. 

The forward and reflected power 
measurement is accomplished by 
means of a loosely coupled 
printed line with diodes at each 
end and a high quality carbon 
film ”cermet” trimmer, to 
enable the instrument to be 
calibrated precisely, fixed at the 
centre point. 

Connection to the 50 ohm 
stripline is by means of ”N” type 
flange connectors with low 
inductance grounding of the body 
to the ground plane of the double 
sided printed circuit board, 

The measurement of the voltage 
standing wave ratio is directly 
calibrated on a moving coil meter 
mounted on the front panel of 
the instrument, along with a 
sensitivity control to set full scale 
deflection on the forward range. 
A miniature rocker switch 
switches between the forward and 
reflected detectors. 


Specification: 
Impedance — 50 ohms 
Sensitivity — 5 Watts 
@ 432 MHZ 
10 Watts 
@ 144 MHZ 
Input/Output —‘N'‘type 
Connectors UG 58/U 
Maximum — 500 Watts 
Power Levels @ 432 MHZ 
1,000 Watts 
@ 144 MHZ 
Polar Electronic 
Developments Ltd., 
Domville Road, 


Liverpool L13 4AT England. 


(831 M) 


Hi-power VHF V-FETs 


A new range of vertical-geometry 
V-channel field-effect transistors, 


available in the UK from Walmore 
Semiconductors, can handle 
continuous-wave output powers 
of up to 100 W at frequencies of 
175 MHz. The devices, 
manufactured by Communications 
Transistor Corporation, draw 
negligible d.c. input gate current, 
making biasing and modulation 
much simpler, and are much more 
rugged than comparable bipolar 
devices, 

The new range of V-FET 
products, intended for r.f. 
amplifier applications, includes 


three devices — the BF25-35, 
BF50-35 and BF100-35 — 
designed to handle 25, 50 and 
100 W of continuous-wave power, 
respectively. All the transistors 
are characterised for operation at 
either 80 or 175 MHz. 

The ease of biasing and 
modulation, plus the ruggedness 
of the devices, are important 
features of the V-FET devices, 
The problems of thermal runaway 
or breakdown, sometimes 
encountered with bipolar 
transistors do not occur, and 
hence the devices are more 
tolerant of load mismatch. 

The third-order distortion of the 
V-FET devices is similar to that of 
bipolar products, while the 
square-law-type characteristics of 
the V-FET technology gives a 
higher-order distortion figure 5 
—10 dB lower than that for 
comparable bipolar devices, 
Noise performance is also 
improved because the V-FET is a 
majority-carrier device. 

The vertical V-channel structure 
allows a very narrow diffusion to 
take place, which leads to a good 
frequency response, 
Interconnection of a large 
vertical area of tightly defined 
gates also allows the higher power 
levels to be achieved. 

Maximum gain of the V-FET rf 
power transistors is 10 dB at 

175 MHz. Breakdown voltage 
from source to drain is more than 
65 V, and the source-to-gate 
breakdown voltage is more than 
25 V. Typical ’on’ resistance is 
less than 1 2 measured at a 10 A 
drain current for the 100 W 
transistor. 


Walmore Semiconductors, 
11-15, Betterton Street, 
Drury Lane, London, 


WC2H 9BS England. (836 M) 
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Smaller capacitor 


A new range of aluminium 
electrolytic capacitors available 
from Gould Electronic 
Components Division is available 
in cylindrical aluminium cases 
with axial wires for easy 
mounting. Designated Secorel 85, 
‘the new capacitors range in size 
from 6.5 mm diameter and 

15 mm Iong up to 25 mm dia- 
meter and are designed to fill an 
important need for high- 
performance capacitors in smaller 
size ranges. The Secorel 85 Series 
is a professional-grade range using 
a similar standard of construction 
and the same advanced electrolyte 
as the established Gould Prosec 
and Indel ranges. Eight sizes are 
available, with capacitance values 
ranging from If uF to 22 000 uF 
and voltages from 6.3 V to 

350 V dic. 


Allied ranges with very low 
equivalent series resistance, 
designed for use at the high 
frequencies encountered in switch- 
mode power supplies, are the 
Secorel 032 and FRS Series. The 
032 range is available with 
working voltages from 6.3 V to 
100 V d.c. and capacitances from 
6.8 uF to 1000 uF, and offers the 
same capacitance/voltage per can 
size as the Secorel 85. The FRS 
range provides even lower 
equivalent series resistance, but 
at some sacrifice of capacitance/ 
voltage per volume, 

Operating temperature range of 
Gould Secorel capacitors is —55°C 
to +85°C, capacitance tolerance is 
—10%, +50%, and shelf life is 

3 years. Because of their low 
leakage current and good stability, 
Gould Secorel capacitors can be 
used in time-constant, timing, 
differentiation and integration 
circuits in addition to the usual 
coupling, decoupling and 
smoothing applications. 

Gould Electronic Components 
Division, 

Rhosymedre, 

Wrexham, Clwyd, 


(914 M) 


Midget power reed relay 


Despite measuring only 25 mm 
long by 8 mm wide, the Erg PM 21 


midget reed relay can switch up 
to 20 W, both a.c. and d.c. Coil 
power required is only 70 mW. 
This 1 Form A (n.0.) s.p.s.t. 
component has a switching rate of 
1000 Hz. Initial contact resistance 


| is SO mQ max. and insulation 


resistance 10’ Q, Off-the-shelf 
10 W versions of the Erg PM 21 
reed relay have contacts rated at 
200 V 0.5 A (1A carry), with 
initial contact resistance of 


| 200 mQ and insulation resistance 


10° 2. 

Insulation resistance between reed 
and coil (for both versions of the 
PM 21) is 10'° © min. at $00 V 
d.c. min., while dielectric strength 
between reed and coil is 500 V 
r.m.s. min. The relays are 
completely encapsulated with 
leadout pins set on a standard 
0.1in. pitch for p.c.b. mounting. 
All relays incorporate internal 
magnetic screens. These minimise 
interaction from adjacent relays 
to only 10% of the "just operate” 
voltage when a relay is mounted 
between two similar relays with 
0.1in. spacing. Weight of the 


PM 21 is just 3 gm. It is available 
in coil voltages of 5, 12 and 24 V 
and the relays will work 
satisfactorily with a + 10% voltage 
variation. Vacuum-encapsulation 
in epoxy resin with glassloaded 
shells and headers gives reliable 
protection even in unfavourable 
environments. The PM 21 relays 
are designed to conform to the 
requirements of draft BS 9512. 
Special versions of the PM 21 are 
available to order. Price of the 
relay is around £ 1 dependent 
upon quantity. 

Erg Industrial Corporation 
Limited, 

Luton Road, Dunstable, 
Bedfordshire LUS 4LJ. 


(922 M) 


Complementary 
transistors 


Eight new PNP and NPN 
transistors with 80 V collector- 


emitter voltages, 5 A continuous 
collector currents and operating 
frequencies to 70 MHz, provide 
high-performance in power 
amplifier and switching circuits. 
Developed by Solid State Devices, 
Inc., the 2N5002, 2N5S005, 
2N5151 and 2N5153 PNP 
transistors have 100 V collector- 
base voltages, 2 A continuous 
base currents and emitter-base 
voltages of 5.5 V. The 2N5003 
and 2N5151 have static forward- 
current transfer ratios of 


30 minimum to 90 maximum 
@5 V Vcg and 2.5 A Ic. The 
2N5003 and 2N5153 have a 
transfer ratio of 70 minimum and 
200 maximum with the same 
drive conditions. Typical turn-on 
time is 0.5 sec while turn-off 
time is 1.3 usec. 

The NPN devices, 2N5002, 
2N5004, 2N5152 and 2N5154, 
have similar electrical ratings 
permitting their use in comp- 
lementary-pair circuits. 

For broad safe-operating areas, 
the devices have a 15 mJoule 
reverse-energy rating. The 
2N5002 to 2NS5S005 devices, 
packaged in the TO-59 case, have 
a continuous dissipation of 50 W 
@50°C case temperature. The 
2N5151 to 2N5154 in TO39 
packages are rated at 10 W@ 
50°C case temperature. 

Solid State Devices, Inc., 

14830 Valley View Avenue, 

La Mirada, California 90638 USA. 


905 M 


Static invertor 


A new static invertor from 
Bandenburg Ltd., the 


Model 060-02, is specifically 
designed as a prime power source 
for the Hawker Siddeley HS748 
aircraft, and is ideal for retro- 
spective fitting in place of the 
conventional rotary invertor. The 
060-02 meets BS 3G100 specifi- 
cations on shock, vibration and 
humidity, and is supplied with a 
mounting tray designed to fit the 
HS748. 

Because the 060-02 static invertor 
is a purely electronic device with 
no moving parts, it avoids the 
problems of wear and mainten- 
ance which traditionally occur 
with electromechanical invertors. 
The invertor provides a 3-phase 
output of 1500 VA total rating 
from a nominal 28 V d.c. supply; 
each output is rated at 500 VA at 
115 V, 400 Hz and phase-shifted 
by 120°. 

Output voltage and frequency are 
maintained constant over a wide 
range of input voltages, loads and 
environmental conditions, and the 
unit maintains a balanced output 
voltage even where there is a high 
degree of load imbalance. The 
060-02 is of rugged design to 
ensure trouble-free operation 
under the conditions of shock and 
vibration normally encountered in 
civil aircraft, and cooling by 
natural convection. 

The output voltage on each phase 
is maintained at 115 Vt1.5V 
r.m.s. over the normal input 
voltage range, and the output 
frequency is 400 Hz + 4 Hz over 
the full operating temperature 
range of —35°C to +55°C at 
ground level, or —20°C to +45°C 
at altitudes of up to 15.2 km. The 
total harmonic content of the 
output does not exceed 5% with a 
1500 W resistive load for normal 
input voltages. 

Brandenburg Ltd. has approval 
from the Civil Aviation Authority 
under the Air Navigation Order 
for the supply of equipment used 
in civil aircraft. 


Brandenburg Limited, 
High Voltage Division, 
939 London Road, 
Thornton Heath, 
Surrey, CR4 6JE. 
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Transparent epoxy 
elastomer 


Eccogel 1265 is a two part epoxy 
resin which will cure at room 
temperature to a clear tough, but 
flexible solid. Eccogel 1265 bonds 
well to most substrates and is 
therefore useful as a flexible 
interface between dissimilar 
materials. Typical of this type of 
application is the bonding of 
safety screens to cathode ray 
tubes. 


Cured Eccogel 1265 is sufficiently 
flexible that a %”’ square, 12” 
long rod can be tied in a knot, 
and this allows the material to be 
used for the encapsulation of 
pressure sensitive devices, or 
delicate components such as 
fluorescent tubes. 

When first mixed Eccogel 1265 
has a very low viscosity and will 
readily impregnate components 
and will also produce bubble free 
castings. The cured material may 
be cut open and faulty 
components removed. Repair is 
effected by refilling the cavity 
with fresh material. 

Eccogel 1265 also exhibits 
excellent vibration damping 
properties, 

The photograph shows how a 
circuit module encapsulated with 
Eccogel 1265 is cut with a knife, 
repaired and resealed with 
Eccogel 1265. 


Emerson & Cuming (U.K.) Ltd, 
Colville Rd., Acton, London W3. 
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First schizophrenic 
CMOS IC 


A unique pair of CMOS "Display 
Controller” IC’s, the MM74C911 
and MM74C912, have been 
developed by National 
Semiconductor. 

These devices exhibit the unusual 
characteristic of appearing as 
memory to the input devices, 
while convincing the display that 
they are drivers. The device inputs 
believe they are memory. They 
may be addressed as RAM via 
address buffers — the MM74C911 
has two address lines and eight 
data lines (accepting 7-segment 
»lus decimal point information) 


whilst the MM74C912 has three 

address lines and five data lines 

(accepting BCD plus decimal 

point information). 

The outputs, however, are 

convinced they are drivers — and 

to prove it they are multiplexed 
to drive 4-digit (MM74C911) or 
6-digit (MM74C912) LED or gas 
discharge 7-segment displays. The 
segment outputs will drive up to 

100 mA each. This is achieved 

using a buffered guard bank 

CMOS process in which the 

segment outputs make use of a 

parasitic NPN emitter follower 

bipolar transistor structure 
inherent in the CMOS process and 
an N-channel sink transistor. Digit 
outputs drive the digit transistors 
directly, 

The key to these devices’ split 

personality is their ‘Central 

nervous system’: 

— MM74C912 accepts the BCD 
information into one of six 
5-bit latches. The latch outputs 
are scanned by an internal 
oscillator, decoded to 
7-segment format by a 16 x 7 
Read Only Memory (ROM), 
and fed to NPN segment 
drivers, Segment outputs can 
be TRI-STATED — especially 
useful for display blanking in a 
standby power mode. 
MM74C911 operates similarly, 
except that the 8-bit input 
data after latching is fed 
directly to the segment drivers, 
without further decoding. 
This device is capable of digit 
and segment expansion. For 
example, two 74C911’s can be 
cascaded to drive a 16-segment 
alphanumeric display. 

Chip size is 130 x 130 mil, and 

both devices come in 24 pin DIL 

packages. 

Applications include micro- 

processor display buffers, clock 

systems, silent hospital paging 
systems, personalised message 
receivers and pin-ball machines. 

National Semiconductor Ltd., 

301 Harpur Centre, Horne Lane, 

Bedford, MK40 ITR. 


(908 M) 


1.7 dB noise at 4 GHz 


A new packaged microwave 
GAAS FET with the lowest 


guaranteed noise figure at 4 GHz 
in the industry and superior gain 
characteristics has been 
introduced by Hewlett-Packard. 
The new HFET-1102 Low Noise 
Transistor has a guaranteed 

1.7 dB maximum noise figure at 
4 GHz and a useful range from 1 
to 12 GHz. This low noise per- 
formance makes the HFET-1102 
ideal for use in critical first stage 
microwave receiver/amplifier 
applications in land and satellite 
communications, radar, avionics 
and ECM, 

In addition to its quiet per- 
formance, the HFET-1102 has a 
high minimum associated small 
signal gain of 11.0 dB at 4 GHz, 
which should minimize distortion 
even at the moderate power levels 
at which the device can be 
operated. 

The new transistor is packaged in 
the hermetically sealed 
HPAC-100A for rugged, reliable 
performance in demanding 
applications. 

Price of the HFET-1102 is 
£104.40 each for 1 to 9 units; 
£91.87 each for 10 to 24 units; 
and £83.52 each for 25 to 49 
units. Delivery is from stock. 
Hewlett-Packard Limited, 

King Street Lane, Winnersh, 
Wokingham, Berkshire. 

RGI1 SAR 
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Optical shaft encoder 


A new medium-resolution optical 
shaft encoder specifically 
developed for the industrial and 
instrument markets, has been 
introduced by the Ferranti 
Industrial Components Group, 
Dalkeith. Known as the Ferranti 
Model 24 ST encoder, it has a 
stainless steel shaft carried on 
ballbearings and a stainless steel 
protective can. It is mechanically 
robust and well protected. In 
addition, a tough optical plastic 
disc is used in preference to glass, 
for increased resistance to shock. 
A powerful output drive stage 
gives a high degree of immunity 
to noise and a unique low-level 
operation LED circuit provides an 
extended life expectancy 
compared with conventional 
units. 

The counting range extends 
between 200 and 635 lines per 
revolution. Dual outputs in 
quadrature and a once per 
revolution marker pulse, all at 

5 volt logic levels, are offered as 
standard. Operation at up to 
10,000 r.p.m. is specified for 
normal life application. The 
Ferranti Model 24 ST encoder is a 
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medium-resolution unit that 
provides all-round mechanical and 
electrical reliability. 

Industrial Products Department, 
Ferranti Limited, 

Thorny bank Trading Estate, 
Dalkeith, Midlothian, 

EH22 2NG. 
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Alphanumeric printer 


The Printina CSC is a 24-column 
alphanumeric printer. However, 
by adjustment of an internal 
trimmer, characters may be 
compressed until 32 columns 

be printed on a single line. The 
CSC accepts bit parallel character 
serial inputs coded according to 
6 bits ASCII, or to 4 bits BCD if 
only numbers are used. 


Fastest print rate is 

1,2 lines/second at 5.2 power 
supply (the unit will operate from 
5V + 5% or 6-8 V d.c.). Write 
time is approximately 400 ms. 
Life is estimated at 10° lines 
without service, 

The printer uses standard rolls of 
metallised electro-sensitive paper. 
A roll 25 metres long allows 
5,000 lines to be printed. Paper 
flow is downwards. The paper roll 
is stored internally and a new roll 
can be fitted easily in a matter of 
seconds, 

One of the most rugged printers 
available, the CSC can withstand 
the most severe environmental 
conditions. 

Price of the Printina CSC is only 
£195 (25+) and it is also available 
without case as a single p.c.b. 
printer for O.E.M. applications. 
Housed in a cabinet measuring 
54 x 192 x 130 mm, the printer 
weighs only 1 kg. 

Seltek Instruments Limited, 
Hoddesdon Road, 

Stanstead Abotts, 

Herts SG12 8EJ. 
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Multi-purpose DIL 
package 


The new Erg DILpack 14 is a low- 
profile multi-purpose DIL 
packaging component. Basically a 
precision-moulded 14-pin DIL 
skeleton package, it offers a 
choice of two tight-fit, snap-on 
covers giving a 5.7 mm or 8.9 mm 
height profile, and can house 
numerous components. Because 
of the close tolerance and tight fit 
of the covers, components may be 
encapsulated easily. The Erg 
DILpack plugs directly into any 
standard 0.1 in. hole spacing; 
either a DIL socket or directly 
onto a p.c.b. for flow soldering. 
The two rows of 7, linked 
terminals may be individually 
disconnected using only wire 
cutters, and can be linked and/or 
cross-linked with direct soldered 
connection wires. This feature 
allows the DILpack to be used for 
preparing programme addresses. 
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Hybrid circuits and/or passive net- 
works may be built inside and fully 
protected from environmental 
hazards. Using ribbon or regular 
14-way cable with an Erg DILpack 
at each end provides a simple and 
inexpensive means of reliable 
board-to-board coupling. Moulded 
in glass reinforced nylon, these 
packaging components can be 
used in the temperature range 
—55°C to +100°C. Both con- 
nections and pins are hard gold 
plated. Delivery is ex stock. Price 
25p each (100 rate). 

Erg Industrial Corporation 
Limited, 

Luton Road, 

Dunstable, Beds LUS 4LJ. 
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Variable geometry power 
transformers 


Parmeko Ltd have developed a 
range of toroidal power trans- 
formers based on a variable 
geometry concept. This allows 
variations in dimensions for 
transformers of a given rating to 
fit them within confined spaces 
and thereby overcome one of the 
major problems facing users of 
electronic circuits. 
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Recent developments in 
‘micromin’ electronics now 
demand smaller inductive 
components for a given electrical 
rating. Designers faced with this 
‘quart into a pint pot’ problem 
will be helped considerably by the 
introduction of the Parmeko 
5500 series of toroidal power 
transformers, 

Compared to conventional 
laminated transformers of a 
similar rating, transformers of 
toroidal construction typically 
save about 45% of the volume and 
can reduce the height even more 
significantly. The variable 
geometry concept takes these 
space savings a stage further. It 
allows the shape to be changed in 
three ways: by altering the ratio 
of height to diameter; by selecting 
a small core with the winding 
space fully utilised; or by using a 
larger core with only part of the 
winding space utilised. 

The 5500 series covers a power 
range at 50 Hz of up to 1 KVA, 
and within the overall range there 
is a selection of standard toroidal 
power transformers to cover 
popular applications with shorter 
lead times. 

Parmeko Limited, 

Percy Road, 

Leicester LE2 8FT 
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$100 Universal Micro- 
processor/Microcomputer 
prototyping board 


Following the increasing use of 
the $100 board size and bussing 
system in microcomputers (e.g. 
Attair 8800, IMSAI 8080) and 
microprocessor applications, 
Vero Electronics Limited 
announce the release of a 
universal $100 bus-compatible 
prototyping board. This board is 
designed for the manufacture or 
breadboarding of microprocessor, 


memory or interface assemblies, 
and will, without modification, 
mount directly into any 
equipment using the $100 bus 
system. 

The layout of the Vero $100 
prototyping board has been 
optimised for maximum flexibility 
in use and as a memory board will 
hold up to fifty-two 16-way DIP’s 
(equivalent to 6K of memory) or 
in more general use, thirty-six 
16-way plus eight 24-way plus 
two 40-way packages, making it 
ideal for microcomputer 
expansion and general digital and 
analogue circuits. 

The board has an $100 edge 
connector configuration (i.c. 

100 gold-plated contact fingers on 
3,175 mm/0.125 inch pitch) and 
is fully pierced with 

1,02 mm/0.040 inch diameter 
holes on a 2.54 mm/0.1 inch 
matrix. Provision is made for 
mounting up to four standard 
TO-220 plastic package regulators 
together with heatsinks for on 
board regulation, and the voltage 
plane is capable of being divided 
to provide up to four separate 
positive or negative supply rails. 
The component side of the board 
carries a ground plane which can 
be used for terminations or 
screening and the wiring side 
carries both voltage and ground 
planes, thus providing for up to 
five planes. 

The board is intended primarily 
for interconnection by wire wrap 
methods, although connections 
can be made directly from wire 
wrap pins to the ground and 
voltage planes by use of the 

Vero ‘Z’ links. Alternatively the 
board can be used for soldered 
connections by using the 
Verowire pen which wraps a 
solder through insulated wire 
around the pins of solder spill DIP 
sockets. 

A wide range of compatible 
standard accessories such as DIP 
sockets, pins, headers, ribbon 
cables etc., is available enabling 
the Vero $100 prototyping board 
to cope with virtually any micro- 
processor or microcomputer 
circuit requirement. 

Vero Electronics Limited, 
Industrial Estate, Chandler’s Ford 
Eastleigh, Hampshire SOS 3ZR. 
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3-Rail power supply 


A three-rail Eurocard power 
supply announced by 

Lascar Electronics is claimed to 
be suitable for most circuits 
where digital and linear devices 


are mixed. They may also find 
application as micro-processor 
power supplies. 

The supply features one output of 
5 V 1000 mA, and dual tracking 
outputs adjustable between +5 V 
with a maximum of 100 mA per 
rail, The 5 V and twin-rail 
supplies are isolated from each 
other and feature short-circuit, 
over-temperature and fold-back 
over-current protection. Input 
voltages 220 V a.c. or 240 V a.c. 
The supply is fitted with terminal 
blocks on the input and outputs, 
and is assembled on a PCB 
measuring 160 x 100 mm, with a 
maximum height of 47 mm. 
Lascar Electronics Limited, 

P.O. Box 12, Module House, 
Billericay, Essex CM12 9QA. 
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Crystal Oscillators 
Verospeed, the Vero Group’s 
rapid despatch service, now have 
two DIP Packaged Crystal 
Oscillators included in their range 
of general electronic components. 


Both are TTL compatible. One 
has normal and complementary 
outputs at 1.0 and 2.0 MHz and 
the other has a single 10 MHz 
output. Priced at £9.36 and 
£11.96 respectively they are both 
becoming widely accepted in the 
electronics industry. 

Verospeed 

Barton Park Industrial Estate, 
Eastleigh, Hampshire, SOS 5RR 
England 
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Top access case 


12 variations are currently 
available of a new version of the 
best selling ‘D’ Series instrument 
case from Vero Electronics 
Limited. 


It features quick and easy access 
to the top of the case by removing 
2 screws which release the top 
panel — ideal for microprocessor 
applications or chassis-mounted 
equipment, where immediate 
access is required. 

Multiple front panel fixing, anti- 
slip feet and four optional colour 
finishes are further features of the 
range. 


Vero Electronics Limited, 
Industrial Estate, Chandler’s Ford, 
Eastleigh, Hampshire, S05 3ZR., 
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Miniature 6 A 
rectifiers 


A new line of miniature 6 ampere 
ion-implanted rectifiers, from 
Solid State Devices, Inc., block up 
to 100 V and have a recovery 
time over two times faster than 
conventional devices. Designated 
the HSR-2-52 series, the devices 
have a typical reverse-recovery 
time of 15 nanoseconds with a 
maximum recovery time of 

20 nsec. Maximum forward volt- 
age drop, at 100°C junction 
temperature, is 825 millivolts; 
maximum reverse-leakage current 
is 20 microamperes. 

By comparison, conventional high- 
speed rectifiers have a typical 
reverse-recovery time between 

30 nsec and 50 nsec with forward 
drops of about 1 V. Typical 
reverse-leakage current is approxi- 
mately the same as the HSR-2-52. 
Thought to be the smallest in 
their current and voltage range, 
the HSR-2-52 series devices 
measure only 0.15 inches high by 


0.25 inches in diameter. The key 
to their high-power dissipation is 
packaging assembly. The die is 
eutectically bonded to a modified 
TO-18 transistor case which, 
along with one lead, serves as a 
high-current anode, The two 
other leads are ultrasonically 
bonded to the cathode with 
dual 10 mil wire. 

Manufactured using SSDI’s 
patented EPIONR ion-implanted 
process, the devices are radiation 
hardened, This occurs because 
their low carrier lifetime permits 
operation at higher switching 
frequencies with lower forward- 
voltage drops. In addition, the 
small (70 mil square) device 
geometrically contributes to 
radiation tolerance, There are 
seven devices in the HSR-2-52 
series with maximum peak- 
repetitive reverse voltages from 
20 V to 100 V; maximum 
root-mean-square voltages are 

15 V to 70 V. For all devices, 
average one-half wave rectified 
current is 6 A, with nonrepetitive 
surges to 125 A. Operating tem- 
perature range is —55°C to 
+175°C, 


Solid State Devices, Inc., 
14830 Valley View Avenue, 
La Mirada, CA 90638 USA. 
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A match for any switch! 


A ‘rogue’ matchstick lines up with 
a collection of tiny reed switches 


— ranging from 0.47 in. to 

2.070 inches in length (11.6 mm- 
52.5 mm) — that can perform 
over one hundred electronic 
operations per second. 

Made by a leading British 
company, the reed switch is a 
glass-encapsulated device in which 
the moving parts are cantilevered 
blades known as ‘reeds’, These 
reeds are made of ferromagnetic 
material and are arranged so that 
their ends overlap, normally with 
a small air gap between them. The 
switch is operated by supplying 
an external magnetic field, which 
causes the blades to be attracted 
together to make contact. 

The simplicity of operation and 
the sealed environment in which 
they work gives the switches a 
Jong life — up to 100 million 
operations — and a very high 
degree of reliability. 

Reed switches are initially found 
in areas where high speed and 
miniaturisation are significant 
factors. Telecommunications and 
data processing are two examples. 
They can also be found in power 
system controls, office machinery, 
anti-theft devices and vending and 
amusement machines. 

Astralux Dynamics Ltd., 
Brightlingsea, Colchester, Essex, 
CO7 OSW, England. 
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Neat cases 


A case for micro-processors, data 
terminals, calculators, etc. has 
been produced in four sizes by 
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West Hyde. This range of four 
cases has been designed by 

R. Fran Sutton, M.S.1.A, N.R.D. 
The features include the correct 
angle of the keyboard and data 
display, the space to take 
Eurocards or double Eurocards, 
power supplies, etc., the connec- 
tions to remain hidden; and a 
second steeper slope for displays 
or meters. 

Produced in leather-grain black 
and tan or all leather-grain shiny 
black A.B.S., the cases are 
ex-stock and the prices include 
feet, 

Prices from £ 3.90 for one off for 
the smallest size, with big 
quantity discounts, 

West Hyde Developments Ltd., 
Unit 9, Park St. Ind. Est., 
Aylesbury, Bucks. HP20 1ET. 
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Largest UK printed 
circuit board 


Close co-operation between 
Stone Platt Crawley, and 
Circaprint Ltd., has resulted in a 
much faster and more efficient 
assembly operation of their 
Motorway Signalling Units 
manufactured at Crawley. The 
printed circuit board measures 
22 x 26" and has 5,200 drilled 
holes, it carries 520 diodes, 137 
lamp holders, and there are 1,600 
soldered joints made in one flow 
solder pass, 


The printed circuit board is made 
exactly to a high specification, 
however, owing to its large size a 
special jig has been developed by 
Stone Platt, to ensure perfect 
flatness when it passes over the 
solder wave, resulting in less than 
a half per cent of dry joints. 
Circaprint supply conventional 
and Plated Through Hole printed 
circuit boards to numerous 
leading British Companies for 
application ranging from 

Brain Scanners to Automatic 
Telephone Exchanges. 

Circaprint Ltd., 

Foster Street, 

Maidstone, 

Kent. 
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From Science of Cambridge: the new MK 14. 
Simplest,most advanced,most flexible 


4.43 MHz crystal 


8-digit, 7-segment 
LED display 


SS 
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MK 14 including 
optional RAMI/O 
and Extra RAM. 


The MK |4isa complete microcomputer with a 
keyboard, a display, 8 x 512-byte pre- 
programmed PROMs, and a 256-byte RAM. 
programmable through the keyboard. 

As such the MK 14 can handle dozens of 
user-written programs through the hexadecimal 
keyboard. 

Yet in kit form, the MK 14 costs only £39.95 
(+£3.20 VAT, and p&p). 

More memory —and peripherals! 

Optional extras include: 

. Extra RAM -256 bytes. 

2. 16-line RAM I/O device (allowed for on the 
PCB) giving further 128 bytes of RAM. 

3. Low-cost cassette interface module-which 
means you can use ordinary tape cassettes/ 
recorder for storage of data and programs. 

4, Revised monitor, to get the most from the 

cassette interface module. It consists of 2 

replacement PROMs, pre-programmed with 

sub-routines for the interface, offset 
calculations and single step, and single- 
operation data entry. 

PROM programmer and blank PROMs to set 

up your own pre-programmed dedicated 

applications. 

Allare available now to owners of MK 14. 
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A valuable tool—and a training aid 

Asacomputer, it handles operations ofall 
types-from complex games to digital alarm 
clock functioning, from basic maths to a pulse 
delay chain. Programs are in the Manual, 
together with instructions for creating your own 
genuinely valuable programs. And, of course, 
it's a superb education and training aid - 
providing an ideal introduction to computer 
technology. 


PROM -512 bytes 
RAM-256 bytes 


Extra RAM 
(optional) 


Edge connector for 
external keyboard with 
up to 32 keys 


SPECIFICATIONS 


@Hexadecimal keyboard @ 8-digit, 7-segment 
LED display @ 8 x 512 PROM, containing 
monitor program and interface instructions 
©256 bytes of RAM @ 4 MHzcrystal@ 5 V 
regulator ® Single 8 V power supply @ Space 
available for extra 256-byte RAM and 16 port 
1/0 @ Edge connector access to all data lines 
and I/O ports 


Free Manual 

Every MK 14 kit includes a Manual which deals 
with procedures from soldering techniques to 
interfacing with complex external equipment. 
Itincludes 20 sample programs including math 
routines (square root, etc), digital alarm clock, 
single-step, music box, mastermind and moon 
landing games, self-replication, general 
purpose sequencing, etc. 


(eats and keyboard CPU 


interface circuitry. 


microcomputer —in kit form. 


5 V regulator 


Power railsand 
input/output edge connector 


Ss 
es 


Dic. 
i 2 fees a 


PROM~ 
512 bytes 


RAM-256 bytes 


xtra RAM 
(optional) 


Designed for fast, easy assembly 

The MK I4can be assembled by anyone with a 
fine-tip soldering iron and a few hours’ spare 
time, using the illustrated step-by-step 
instructions provided, 


How to get your MK 14 

Getting your MK 14 kit is easy. Just fill in the 
coupon below, and postit to us today, with a 
cheque or PO made payable to Science of 
Cambridge. And, of course, it comes to you with 
acomprehensive guarantee, If for any reason, 
you’re not completely satisfied with your MK 14, 
return it to us within 14 days fora full cash 
refund. 


Science of Cambridge Ltd, 
6 Kings Parade, Cambridge, Cambs., CB21SN. 
Telephone: Cambridge (0223) 311488 


= 
| Please send me the following, Blue details of other peripherals: | 
MK 14 Standard Microcomputer Kit @ £43.55 (inc 40p p&p.) 

| Extra RAM @ £3.88 (inc p&p.) | 
| Coram iodevice £8.42 ine p&p.) | 
| I enclose cheque/money order/PO for £. ____(indicate total amount.) } 
| Name. . | 
| Address (please print). Science of | 

| 


c-- 


Allow 21 days for delivery. 


Cambridge | 
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TELEPHONE: TAVISTOCK 5439. TELEX: 45263. CALLERS WELCOME. P & P 25p, VAT 8°, unless *12)", Send 12p, large SAE for Price List. 


Mcraos 
TTLs BY TEXAS LINEAR ICs :Mc1a96 TRANSISTORS pioves gniDge | 
700 ¥3p 474191 74366 150 | 7a. 965 sAYFOD2 Goo |'MC3360 Ac127/8 BFYSI/2 229) TIPAIC 2N3823 10d? 9p Vv Bip 
7401 V4p | 74116 74367 180p | 74.8367 SAYIAGID *MFC4000B A149 BYFS6 33p | TIPA2A 2N3866 *OAB1 1A 100V 22p 
7402 V4p | 74118 74368 1680p }74.5373, TAY 1=1320, MK 50398 AD161/2 BFY9O 9p | TIPA2C '2N3903/4 SOARS: "1A 400V 0p. 
7403 tap {74119 74390 200p | 74.8374 *AY 1-050 NES31 Bc107/8 BLY83 —700p | T1P2955 2N3905/6 *0A90 "2A SOV 30p 
yaa 17p]74120, 74393 —_200p |ertsas SAYEISIS *NESAO 200 | Bc109 BRYI9 45p | T1P3055 2Na036 *OA91 +20 100 35p 
7405 1p] 74121 74990 226p |BiLs96 *AYSASI7 NESASK secia7/8 88x 19/20 20p frisa3 2N4058/9 +OA95 *2A 400V 45p. 
7405, 32p | 74122 74LS SERIES 81.897 *CA3019 NES55: Bc149 *BU105 TIS93 '2N4060 *OA200 200V 60p 
7407 32p | 24123 7aCSO0 22p |81LS98 *CA3046, NESS. 1BC157/8 *BU108 Z2TX108 '2N406 1/2 *0A202 600V 72p 
7408 19p | 74125, 74. $02 8T28 *CA3048 NES61B 180159 *BU205 '2TX300 2N4123/4 *INOT4 100V 95p. 
7409 19p | 74126 74.804 [9301 CA3080E NES26B qBcr69c *8U208 '2TX500 '2N4125/6 *INS1G 400V 100p 
741016 |74128 7aLS08 fo302 *CA30B9E NESGS 80172 *8U406 b2rx502 204289. siNatag SOV _90p 
yan ap] 74132 7aL810 308 *CA30900 NESES 8617718 Mae Herxs04 _30pf2Naa01/3 iwaoo1/2 100V 100p 
7412 20p|74136 74813 be A31308, NES6? BCI79 Muao) QNASTA 2naaa7 iwa00g/4 400v 120p 
7413 30p | 74144 7acsia jo3tt CA3140€ *NES7I 18C182/3 2501 2N696 + 2Naa71 14005 400V 200p 
7414 74142 741820 9312 CA3160€ RCAIS) ‘C184 (MJ2955 2N697 [25087 1N4006/7 25A.400V 400p 
716 74145 90p [74822 losia £X209 SFF96I64 1450p | .8C187 My3001 2N697 2015089 1N5401/3 
7407 74147 740827 jo316 ICL7106 *SN76003N —175p | ‘8C212/3, *MJe340 2N706A }-2ne172 1N5404/7 
7420 74148 740830 base ICLB030 +SN76013N —140p | “C214 MJE2955, QN70BA 2N5179 
749) 74150 74832 i300 UMa01An 'SN76013NO 120 | 8461 MJEI055 2no18 2N5191 
7422 TIBIA 7ALS47 j9370 tMait *SN76023N 140p | ,8C477/8 PF 102 2N930 2N5394 TRIACS. 
7423 74183 74856 378 wane "SN76023NO 120p. | *8C516/7 °F 1031/4 2N1131/2 20p|2N5246 : 4A 
7425 yarsa 7ats73 601 taza "SN 76033N. 1765p | ‘8C5478 MPF 105/6 ani6r3 }2N5296 R 
7426 74155 7acs7a 1602 3 M339, +SP8515 760p | {BC549C 'MPSAOG anim 2N5401 3 
7427 74156 740875 fp603 60, w3aa + TBA641811 *BC5878 SMPSAIZ 2N2102 2N5457/8 an 
7428 74187 74.883 INTERFACE +UM377 + TBABOO "BC559C *MPSASE 2N2160 [:2N5459 SA 
7430 74189 74885, eo sLM380 + TBAB10 8Cv70 *MPSU06 2N22190 "20pft2N5460 HN 
hse 78160 1009 |patses “Chaat aN Tango GCv71/2 2ap|-npsuss fay | 3nza2A, ZoblaNsaas suominia. | 8A 
7433 7416) 74LS90 Mc1488 1100p *LM389N ;TCAS4O Pei 9¢28 2N23604 r2Neo97 ‘SWITCHES 1A 
7437 74162 TALS92 IMC1489 100p M709. TOAI022 Bo242 0C35 2N2484 2N6247 16a 
7438 74163 7ALS93. 75107 160p M710 50p | *TOA2020 3320p BOYS6 apaerae 2N2646 2N6254 TOGGLE 16A 
we line BRI le ins Pe Re eae a 
74420 74166 748123 peasi2 ‘7p tray *BF2560 2N2907A 0p] 3N128 spoT 83 | THYAISTORS 
7443 74167 7418124 75491/2 960 | a8 tiara 8F257/8 : 6p |+2N2926 EMEC peor ee | ees 
raaa 24170 vacsia2 IE Mos tc: 2 trad xn2207 8F259 5 2N3053 3N201 1A 400V 65p 

74172 748133 M3900 xA2211 *BFR39 TIP31A, 2N3054 3N204 Push to make 1A 600V 7p 
74173 74LS138 74CO0 LM3911 *XR2216- “BFRAO TIP31C 2N3055 —_ 48p] 40290 (Red, Greon, 3A 400V 
74ay7a 7418139 74C02 tMa136. XR2240 *BERAL TIP32A, 2N3442 40360 Yol, Black) 15p | ,8 G00V 200p 
74175 7atsis1 7acoa sMe13t0P 20414 “BFR79 TIP32C 2N3653 40361/2 ee 12A 400V 160p, 
74176 7ALS153 74CO8 MC1458 ZN42de “BFRBO TIP33A, |" 2N3565, 40364 ish to break. 16A 100 160p, 
Wann? 7acsisa 74610 2N425€ *BERBY TIP33C }+2N3643/4 40408 Black —«-35p | 16A 400V 180p 
74178 748157 pacia zui034e BF X29 TIP3aA |-23702/3 129} 40409, 16A 600V 2209, 
wa 1eo 748158 74ce0 el Laeray. TIBSAG 160 [:2N3704/5 2p] 40410 Santon, 

74L8160 6 +2N3706/7 12p| 40411 A 
74182 7atsi6) raca2 FOP RA SE ae LATORS BFx86/? Tipase +2N3708/9 | 12p| 40504 CRYSTALS | «HcRION 
741848 748162 74ca2 BFX8B TIP36A, 2N3773  300p] 40595 2N3626 
74185 7408163 74648 1A te ve BFWI0 TIP36C +2N3819 " 25p] 40603 OO KHz = $00p) °2N6060 
74186 jacgies Hac7s Sv 7806 7908 BrYso TIPaATA -2N3820 _ 60p| 40673 Mle 370p| *2N5064 
74190 7ALS165 74074 aay ae able TRMORIaS 40841 }3.2768 MHz 360p 

races OTHER 
vagy 7a18173 Bie lev 7818 7318 Frage za | Ay 9.1018 Sis eid PLEASE SEND 
; SAE FOR FULL 
janes ul 4690 2av 7824 90p| 7924 2102.2 14dp | AY.1019. 3248 
rage areas pacos 100ma Brora Ga0p | AYS2376 10000 | 3201 Uist 
74195 7ats190 pacior Sv 78L05 79L05 211-4 226p | RO3.2513 4289 TOW PROFILE DIL SOCKETS BY TEXAS 
alee 74L8180 74180 Yay 78L12 7912 21122 300p ‘4801 eee a ee ee tata 
salee TaLgig1 pacier TeV 78L15 _“39p] 79L15 2114 1800p | ey 6820 eit MR Soe mitt aceite 
74198 7atsi 740157 OTHER REGULATORS S101 top | EPROMS 6850 16 pin 13p 22 pin_30p 40 pin 
74199 93 7aci60 UM300K 1135p | TBAG256 120p | 6810 —400p 8205 
ates 74LS195, Facter M3177 TLa30 65p 2708 a WIRE WRAP SOCKETS 
74251 aateaay 746162 LM323K 7BHOSKC 675p | ROM/PROM, | 2718 (eee ae AG RAE peas 80 Gin 
74389 el Bran M723 TewGT2C 36p | Fate asp pin pin _80p i 
7478 ratsoat racien OPTO-ELECTRONICS 748587 doen | CPUs EDGEBOARD CONNECTORS 
ea eae 186.” PITCH SOLOER TAIL. 

ya378 F4L6n42 pactya 2N577745p | ORPI21 90» RPG 0p | 93427 400p | SO40A PPro WAY Bop 2 1B WAY 120p 25 WAY 160p 
74283 Esmrory 74c178 cer! 130p | onPGo| 9p TIL7S 700 93436 6500 | Ga00 3005 200p | 2 x 18 WAY100p 2 x 22 WAY 135p 
74384 748245 paciaa Tit32 sR, Tp) TiL220 Red 16p| “45 50 BoBOA VAT RATES 
74290 7algzsy Fagiee TiL209 Red TIL222Gr 18 marked * whic 
74293 at eaee 746195 TiL2tt Gr TIL228 Red _22p. 
74294 eaves yac221 Ti212, Ye MvsdOr TS 1205 


eer pausz7 hg TIL26 Red Chips Please Add 259 p & p & VAT 
74368, pateeee 000 Sentes Displays, £10500 120p | OV Colleaes, ete Orders accepted 
13900 L708 FNDS07 —120p 
‘COMPLEX SOUND GENERATOR 4001 L707 TIL311.  600p 


SN76477N £2.60 707 THL312/3 1140p 2 
—areamy ieee oocusm (ser ae TESS? RE | Wome Eitrny” 12302233 mune nono, tonnon to 
Tube station. Ample car parking available, 4008 FND357 J Tel: 01 452 1500 Telex: 922800 
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BARCLAYCARD 


TTL from Nations}, Texas, ITT. 
7494 80p 
52p 
50p 
140p 
90p 


Carbon Film Resistors Transistors 
High stability, low noise, 0.25W 5% E12 series from 4.7 ohms to 10 Megohms, 


Any selection, 


ete, 
7498 
7496 
7497 
74100 
74104 
74105 
74107 
74109 
74110 
74411 
74116 
74118 
74119 
74121, 
74123 
74125 
74126 
74132 
74141 
74142 
74146 
74147 
74148 
74150 
74151 
74153 
74164 
74155 
74186 
74187 
74160 
74161 
74162 
74163 
74164 
74165 
74166 
74167 
74170 
74172 
74173 
7ai74 
74178 
74176 
7an77 
7a178 
74181 
74182 
74185 
74190 
74191 
74192 
74193 
74194 
74195 
74196 
74197 
74198 
74199 


ACI25 
ACI26 
‘C127 
‘AC128 
ACI76 
ACI86 
‘0161 
‘AD162 
AFI24 
AFI25 
AF126 
AFI27 
A139 
AF239 
Bci07 
8C1078 
BC108 
BC1088 
BC108C 
BC109 
Bc109C 
BC147 
BC148 
BC149 
BC157 
BC158 
BC159 
8C167 
BC168 
BC169 
BC169C 
BC170 
BCI71 
BC172, 
8C173 
BC177 
BC178 
86179 
8C182 
BC182L. 
BC183 
BCIS3L 
C184 
BCI84L 
8C207 
BC208 
BC209¢ 
BC212 
BC212L 
BC213 
BC213L 
BC214 
BC214L, 
BC477 
BCa78 
BC479. 
8C547 
BC548 
BC549 
8C550 


18p 
18p 
1p 
16p 
18p 


acsse 
BC559 
BcY70 
gcy71 
Bcy72 
BO115 
80131 
80132 
80133, 
BD135 
BD136 
80137 
80138 
80139 
80140 
BF244B 
BFX29 
BFXB4 
BFX87 
BF X88 
BFY5O 
BFYS1 
BFY52 
BU105 
BU205 
BU208 
M2955 
MPF 102 
MPSAQ6 
MPSA5B 
TIP29 
TIP29A 
TIP29B 
TIP29C 
T1P30 
TIP30A 
TIP3OB 
TIP3OC 
TIP31 
TIPSIA 
TIP31B. 
TIP3IC 
TIP32 
TIP32A 
TIP328 
TIP32C 
TIPS 
TIP33A 
TIP33B, 
TIP33C 
TIP34 
TIP34A 
TIP34B 
27107 
2TX108 
27X109 
27%300 
2TX301 
21%302 
27303 


2TX304 
2TX310 
27x31 
277X314 
2TX341 
2TX500 
2X601 
27502 
ZTX503 
2TX604 
2TX630 
2TX560 
2NG696 
2N697 
2N69B 
2N699 
2N706 
2N706A 
2N708 
2N914 
2N918 
2N919, 
2N920 
2N929 
2N930 
2N1131 
2N1132 
2N1302 
2N1303 
2N1304 
2N1613, 
2N1671 
2N2160 
2N2243 
2N2297 
2N2368 
2N2369 
2N2484 
2N2846 
2N2904 
2N20940, 
2N2905 
2N29050, 
2N2906 
2N2906A 
2N2907 
2N2907A 
2N29266 
2N2926R 
2N3011 
2N3053 
2N3054 
2N3055 
2N3121 
2N3133 
2N3440 
2N3441 
2N3442 
2N3702 
2N3703 


709 DIL 14 
741 DILB 
741 DIL 14 
747C DIL 14 
748C DIL 8 
CA3011 
CA3014 
CA3018. 
€A3020 
€A3028 
CA3035, 
CA3036 
CA3082 
CA3043 
CA3046 
CA3052 
CA3054 
CA3075 
CA3080 
CA3081 
CA3089 
CA3090 
CA3123 
CA3130 
CA3140€ 
LiM300H 
LM301AN 
LM304H 
LM3o8N 
CM318N 
CM324N 
M339 
LM3B0N 
LM381N 


Lsg2n 
M1303 
M3900 
M3909 
MC1310P 
MC1312P 
mci3iaP 
MC1315P 
MC1330 
MG1458N 
MC1496N 
NES55 
NES56 
NES6O 
NES61B 
NES62B 
NESG5SA 
NES6GE 
NE567B. 
SN76003N 
SN76013N 
‘SN76023N 
SN76033N 
TAAG21A, 
TBA120S 
TBAS40 
TBAG41 
TBABOO 
TBA920 
TCA270SQ 
TOA1002 
TOA1022 
TOA2020 
2Nai4 


7400 
7401 
7402 
7403 
7404 
7408 
7406 
7407 
7408 
7409 
7410 
741 

7412 
7413 
7414 
7416 
7417 
7420 
7421 
7422 
7423 
7425 
7426 
7427 
7428 
7430 
7432 
7433 
7437 
7438 
7440 
7441 
7442 
7443 
7444 
7445, 
7446 
7447 
7448 
7450 
7451 

7482 
7484 
7460 
7470 
7472 
7473 
7474 

7478 
7416 
7480 
748) 

7482 
7483 
7485 
7486 
7489 
7490 
7491 

7492 
7493 


2N3704 
2N3705, 
2N3706 
2N3707 
2N3708 
2N3709 
2N3710 
2Nng711 
2N3715 
2N3819 
2N3823 
2N3824 
2N3866 
2N3903 
23904 
2N3905 
2N3906 
2N4037 
2Nd058 
2N4059 
2N4060 
2N4061 
2N5179 
2N5457 
2N5458 
2N5459 
2N8777 
Diodes 
oaa7 
Ag! 
A200 
ing14 
1N916, 
14001 
114002 
1N4006 
14148 
Rogulators 


7805 
7812 
7815 
7818 
7824 
78L05 
78112 
78115 
7905 
7912 
7915 
7918 
7924 
791.05 
‘puis 
LM309K 110p 
M317K 
LM323K 830p 
M723 40p | 


25p 
each 100+ 1000+ 5000+ ae 


Pp 0.9p 0.8p 0.75p 
Special development pack of 10 of each value 4.7 ohms to 1 Megohm, a total of 
650 resistors ves £5.70 


Potentiometers 

Carbon track. Log and Linear values 
SK — 2M2 single gang .. 

5K — 2M2 single gang sw 

5K ~ 2M2 dual gang stereo 

Preset Potentiometers 


crate 
211 60p 
mevpiorntk | 


Subminiature type available in horizontal or vertical mounting. 
O.1W rating. 100. ohms 102M. ses veces ees cceetne 6p each. 
Special development of & of each value from 100 ohms to 2M, a total of 70 
presets (please state vertical or horizontal) as + £3,95 


Coramic Capacitors 


Miniature plate type, 50V PC mounting. Available from 22pF to 1000pF in E12 
series and 1500pF to 0,047uF in E6 series, ae 


Polyester Capacitors 

Mullard C280 series, 250V PC mounting. 

0,01, 0.015, 0.022, 0.033, 0,047, 0,048, 0.1, 5p; 0.15, 0.22, 7p; 0.33, 0.47, 10p; 
0,068, 14p; 1.0, 17p; 2.2uF, 2Bp each, 


Special development pack of 5 of each value iste steno 


‘Tantalum Capacitors 


0.1, 0.15, 0.22, 0.33, 0.47, 0.68, 1.0, 2.2 @ 35V. 
4.7'@ 2BV, 6.8 ond 10 @ 25V 1... 

22 @ 16V, 47 @ BV, 68 @ 3V, 1 

Development pack 6 of each value. 


aavasean ee 


ab 4040 


4041 
4042 
4043, 
4046 
4049 
4050 
4051 
4052 
4066 
4068 
4069 
4070 
4071 
4072 
4073 
4075 
4078 
4081 
4510 
4511 
4516 
4518 
4520 
4585 


4000 
4001 
4002 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4015 
4016 
4017 
4018 
4020 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 


‘Optoolectronics 60p 
LEDs co 
Green Cop 
15p 


13p 


0,125 1n 
0.210 9p 


18p 
18 


Displays. 
01.707 
DIL Sockets 
Bpin 1p 


90 L704 90p 


1pin 12p 16pin 13p 24 pin 30p 


Quantity discounts on any mix TTL, CMOS and Linear Circuits 25+ 10%, 100+ 
15%, All orders despatched by return. Prices VAT inclusive, Please add 30p for 
carriage, All components guaranteed brand new and full specification from teading 
manutocturers. Callres most welcome at our premises 8.30 a.m. to Gpm Monday 
to Saturday. All prices valid to 30th April 1979. Send 12p stomp for our new 
illustrated catalogue, Official orders welcome from colleges, universities, etc. 


SPESSSSESS SE. 


=i FULL ASCIl KEYBOARD 


Numeric Keyboard Pad rs oo ies 

secure ceensecnenes -50 (optiona 
a a a a a a a a a Le a a a a Model 756 Plastic Enclosure Type 701 £10,75 (Optional) 
SERGE RE RRR eee Full ASCII 


ciao Keyboard 


KC VBOAN 
* Board has space for small low-cost * 
DC/DC converter so that entire unit 
operates off single 5 V rail. 


Mounting Frame (supplied attached to 
keyboard for extra rigidity) .. 
‘apiialein/ioernjeratouseica.e.e, &, 2500) (Optional) 
DC/DC Converter ... £ 4,50 (optional) 


User selection of positive or 
negative logic data and strobe 
Output. 

Alpha lock . 

Extra loose keys available. 
Gold Plated Edge Connector 


(if needed) £1,95 
Rugged mil. spec. G—10 PCB 


with plated through holes. 
roll-over 


Intended for professional micro- 
processor applications. 

This one Keyboard will meet most 
present and future requirements. 
Full 128-character ASCII 8-bit code 
Tri-mode MOS encoding. 
Applications notes for auto repeat, 
numeric pad, serial output. 

Upper and lower case characters 
generated by keyboard with latching 


Price assembled £43,00 


Price includes air parcel delivery anywhere in 
the world. Most currencies acceptable at ex- 


shift-lock. 

Selectable polarity. 

Size 305 X 140 X 32mm 

(12% X 5% X 1% in) 
MOS/DTL/TTL compatible outputs. 
New guaranteed OEM grade com— 
ponents. 


Needs +5 and —12V supply 


change rates ruling on date your order is pos- 
ted. Drafts and cheques acceptable (if person- 
al cheques not bank-guaranteed, allow 14 days 
to clear). 

Barclaycard and most major credit cards honoured 


2-key 


DC level and pulse strobe signal 
for easy interface to any 8-bit 
input port microprocessor system, 
video display or terminal board. 
Strobe pulse width 1 ms. 


oes CARRERE: 


peels TE * 


Carter 


ia es as a 


FCN bd We eins 


Associates 


maleate |r [is | H]8 


KT; Tet 


P.O. Box 11262 
VLAEBERG 


pele TTT [2] 


M 


N] 


ce 


9 


> 


SHIFT 


| 


South Africa 
postal code 8018 
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advertisement 


Adirectory of electronic component suppliers to Elektor readers 


IF THERE IS A COMPONENT SHOP IN YOUR AREA NOT LISTED BELOW PLEASE LET US KNOW 


2 


Oo 


ACE Mailtronix Ltd., 
Tootal Street, Wakefield, 


W. Yorks. WF1 SJR. 
Tel: 0924-250375 


A. Marshall (London) Ltd 
85 West Regent St., 

Glasgow G2 20D 

Tel: 041-332-4133 


Aitken Bros. & Co. 
35 High Bridge, 
Newcastle upon Tyne, 
NE11EW 

Tel: 0632-26729 


The Amateur Radio Shop 
13, Chapel Hill, 

Huddersfield, Yorkshire, 

Tel. 20774 


Bell’s Television Services 
190, Kings Road, 

Harrogate, Yorkshire, 

Tel. (0423) 55885 


Derwent Radio 

28 Hillcrest Avenue, 
Scarborough, N. Yorkshire, 
Tel: (0723) 63982 


Electrovalue Ltd. 
680 Burnage Lane, 
Manchester M19 1NA 
Tel: 061-432-4945 


Gamma Enterprises 
373 Blackness Road, 
Dundee, DD2 1TL 
Phone Dundee 643061 


Greenbank Electronics 
94 New Chester Road, 

New Ferry, Wirral, 

Merseyside L62 5AG, 

Tel. 051-645 3391 


S & M Turner 


83 Rochdale Road, 
Bury, Lancs, 
Tel: 061 761 2069 


Tandy, 


Flottergate, 
Riverhead Centre, Grimsby. 
Tel: 57780 


Shudehill Supply Co. Ltd. 
53 Shudehill, 

Manchester M4 4AW, 

Tel: 061 8341449 


Spectron Electronics 


Manchester Ltd 

7, Oldfield Road, Salford, 
Greater Manchester 

Tel. 061 834 4583 


M & B Components Ltd 
86 Bishop Gate Street, 

Leeds 1 LS1 4BB, 

Tel. 0532 35649 


Progressive Radio, 
93 Dale Street, 

Liverpool 2 25D 

Tel: (051) 2360982 
Electronic Assembly 
Services, 


Bright Street Works, 
Bury, Lancs. BL9 6AQ 


AREA 


A. Marshall (London) Ltd 
1 Straits Parade, 
Fishponds Rd. 

Bristol BS16 2LX 

Tel: 0272654201 
Crystal Electronics 
40 Magdalene Road, 
Torquay, 

Devon, 

Tel: 22699 

G.F. Milward 

369 Alum Rock Road, 
Birmingham B8 3DR, 
Tel. 021-327 2339 
L.F. Hanney 

77, Lower Bristol Road, 
Bath BA2 3BS, Avon 
Tel: 0225-24811 

The Radio Shop 
16 Cherry Lane, 

Bristol BS1 3NG, 

Tel. Bristol 421196, 
S.T.D. Code 0272 


Durrant Radio, 


(Component Service) 
9, St. Marys Street, 
Shrewsbury, Shropshire. 
Tel: 61239 


Swift Electrical, 
17—19, Harborough Road, 
Northampton. NN2 7AX 
Tel: 0604 712999 


Marco Trading, 

The Old School, Edstaston, 

Nr. Wem, Shropshire. SY4 5RJ. 
Tel: 094872 464/465 
Marcson Electronics, 
155 High Street, 

Chasetown, 

Walsall, Staffs, 

Tel: (05436) 4632 


Target Electronics, 


16 Cherry Lane, 
Bristol. BS1 3NG. 
Tel: 421196 


AREA 


A. Marshall (London) Ltd 
40-42 Cricklewood Broadway, 


London NW2 3ET 
Tel: 01-452-0161 
325 Edgeware Road, 
London, W.2 

Tel. 01-723-4242 


Ambit International 


25 High Street, 
Brentwood, Essex, 

Tel. (0277) 216029, 
Telex: 995194 

Anco Distributors, 
50 Rainsford Road, 
Chelmsford, Essex, 

Tel: (0245) 58605 
Arrow Electronics 
Coptfold Road, 
Brentwood, Essex, 

Tel: 0277-219435 
Audio Electronics 
301 Edgeware Road, 
London W2 1BN 

Tel: 01 724 3564 
Basic Electronics Ltd 
18 Epsom Road, 
Guilford, Surrey 


B. Bamber Electronics 
5 Station Road, 

Littleport, Cambs. CB6 10 E, 
Tel. ELY (0353) 860185 
Baydis Ltd., 

54, Mortimer Street, 

Herne Bay, Kent. 

Tel: Herne Bay 64586 

BI PAK, 

18 Baldock Street, 

Ware, Herts. 

Tel: (0920) 61593 
Bywood Electronics 
68 Ebberns Road, 

Hemel Hempstead, 

Herts HP3 9QRC 

Tel: 0442-62757 

C. N. Stevenson 

236 High Street, 

Bromley, 


' Kent. BR1 1PQ 


Tel: 01 464 2951/5770 
Cavern Electronics 
94 Stratford Road, 
Wolverton, Milton Keynes, 
Tel. Milt. K. 314925 
Charles Town 

89 Carrington Street, 
Nottingham, 

Tel. Nottm, 868933 and 55489 
C.P. Developments 
16 Hughenden Road, 

High Wycombe, 

Bucks HP13 5DT 

Tel. 0494 30043 


C.T.S. Ltd 

20 Chatham St., 
Ramsgate, Kent CT11 7PP, 
Tel. Thanet 54072 
Custom Electronic 


Controls 

45, Picardy Road, 
Belvedere, Kent DA17 5QH, 
Tel. Erith 34476 


Dawes Electronics 
121 Dawes Road, 
London SW6. 

Tel: 01 381 3975 
Direct Electronics 
627 Romford Road, 
Manor Park, 

London E12 5AD, 

Tel. 01-553 1174 


D.P. Hobbs 
11 King Street, 
Luton, Beds. 

Tel: (0582) 20907 


Eagle electronics 
10, Eagle Street, 
Ipswich. 

Suffolk, 1P4 1JB, 

Tel: Ipswich 58075. 
Electrovalue Ltd. 
28 St. Judes Road, 
Englefield Green, 
Egham, 

Surrey TW20 OHB 

Tel: Egham 3603 
Eley Electronics 
100/104 Beatrice Road, 
Leicester, 

Tel. Leicester 871522 


Frank Mozer Ltd 

5 Angel Corner Parade, 
Edmonton, London N18, 
Tel. 01-807 2784 


Frazer-Manning Ltd 
26 Hervey Street, 

Ipswich, IP4 2ES, 

Tel. 50975 

Foreway Services 
19 Old High Street, 
Headington, 

Oxford, 

Tel: 0865 68472-3 


GB Garland Bros. Ltd 


Chesham House, 
Deptford Broadway, 
London SE8 4QN, 
Tel. 01-692 4412 


Greenway Electronic 


Components 
(East Grinstead) Ltd., 
62 Maypole Road, 
Ashurst Wood, 

East Grinstead, 
Sussex, 

Tel: 034 2823712 


Harrington Colorvision 
9 Queen Street, 

Colchester, Essex, 

Tel. Colchester 47503 


HB Electronics 
22, Newland Street, 
Kettering Northants, 
Tel. (0536) 83922 


Henrys Radio 
404 Edgeware Road, 
Lodon W2. 

Tel: 01 723 5095 


H.G. Rapkin, 

11, Kettering Road, 
Abington Square, 
Northants. 

Hi Fi Care, 

245 Tottenham Court Rd., 
London W1 
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ILP Electronics Ltd 

Crossland House, 

Nackington, 

Canterbury, Kent, 

Tel: 0227 63218 

J.T. Filmer, 

82 Dartford Road, 

Kent DA1 3ER 

Tel: (0322) 24057 
Kays Electronics, 
195 Sheffield Road, 
Chesterfield, 
Derbyshire 
Tel: (0246) 31696 
Lloyd Electronics 
126, High Street, 
West Wickham, Kent, 
Tel: 01 7773247 
MTRS 
20 White Hart Street, 
Mansfield, Notts., 

Tel. Mansfield 23107 
Maydale Electronic 


Services 

2 Wellesley Parade, 
Godstone Road, Whyteleafe, 
Surrey CR3 OBL, 

Tel. Upper Warlingham 5169 


Mays of Church Gate 
12/14 Church Gate 

Leicester LE1 4AJ, 

Tel: 58662 

Orchard Electronics 
Orchard House, St. Martins St. 
Wallingford, Oxon OX10 ODE, 
Tel. Wallingford (0491) 35529 
Electronic Centre 

45 Lower Hill Gate, 
Stockport, Cheshire SK11 1JQ, 
Tel: 061 4809791 
Phonosonics 


22 High Street 
Sidcup, 


Kent 
RB Electrical & 
Electronics, 


24 Springfield Park, 
Hollyport, 

Maidenhead, 

Berks, 

Tel: 0628 39798 
R.S.M. Television 
38 Carrington Street, 
Nottingham, 

Tel. Nottm. 868933 

S & A Enterprises, 
25, Common View, 
Letchworth, SG6 1BZ. 
Herts. Tel: 01 467 0092 
Noble Electronics, 
26, Lloyd Street, 
Altringham, Cheshire, 
WA14 2DE 

Tel.: 061941 4510 
Norman Inskip 
90 Charles Street, 
Greenhithe, Kent. 

Tel: 0322 844985 


Smiths of Edgware Road 
287-289 Edgware Road, 

London W2 1BE, 

Tel. 01-723 5891 


Swanley Electronics 
P.O. Box 68 

Swanley, Kent, 

Tel. Swanley 64851 


C & L Electronics 


81 Rosemary Road, 
Nr. Jackson Corner, 
Clacton on sea, Essex, 
Tel: 0255 23266 


S.R. Services 


21b, Park Road, (entrance 
Queens Road) Chislehurst, 
Kent. Tel: 01 4670092 
Suttons 

50 Blue Boar Row, 
Salisbury, 

Tel. 27171 

Tandy, 

1 Emmanuel Street, 
Cambridge CB1 1NE 

Tel: (0223) 68155 
Technomatic Ltd., 
17 Burnley Road, 
London, NW10 

Tel: 01-452 1500 

Telex: 922800 


Telecraft 

53 Warwick Road, 
New Barnet, 

Herts ENS 5EQ 
Tel: 01-440-7033 
Teleradio 
325-7 Fore Street, 
Edmonton, 
London N9 OBE 
Tel. 01 807 3719 
Brian J. Reed, 
.161 St. Johns Hill, 
Battersea, 

London SW11. 
Tel: 01 223 5016 


QC Trading 


1 St. Michaels Terrace, 
Wood Green, 

London N22 4S, 

Tel, 01-889 7593 


Vero Electronics Ltd. 
Retail Dept., 

Industrial Estate, 

Chandlers Ford, 

Hants S05 3ZR 

Tel: Chandlers Ford 2956 


Videocraft 

Assets House, 

Elverton St., 

London SW1P 20R 

Tel: 01-828-2731 
Watford Electronics 
33 35 Cardiff Road, 
Watford 

Herts WD1 8DS 

Tel. 0923 37774 
Xeroza Radio, 

306 St. Pauls Road, 
Highbury Corner, 

London N1. 

Tel: 01 226 1489 
Zartronix 

115 Lion Lane, 
Haslemere, Surrey, 

Tel: 0428 52445 
Rushmoor Electronics 
43, Queens Road, 
Farnborough, 

Hants GU14 6JP 

Tel. Farnbourough 515373 


The Electronic Centre 
16 College Square East 
Belfast 1 

N.Ireland 

Tel. Belfast 27357 


WM. B. Peat & 


Company Ltd 
25/26 Parnel Street 
Dublin 1, Ireland 
Tel. 749973/4 
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BELGIUM 


Vadelec Electronic 


Components 


Rue de la Roue 35-37, 
B 1000 Brussels 


“CANAD 


Kitronic 

26236 - 26th Ave., 
RR 5, Aldergrove, 
British Columbia 


DENMARK 


Dansk MINI Radio 
Nr. Farimagsgade, 
57-59, 

1364 Copenhagen K. 
Aage Nielsen Eftf. 


1, Sortedam Dosseringen 
2200 Copenhagen N. 


Hobby Electronics, 


37, Nedergade 
5000 Odense 


Frederikshave Hobby 
Elektronik 

9, Havnegade 

900 Frederikshavn 
Elektroden, 

5, Tordenskjoldsgade 
8200 Arhus C. 

IB’s Radioservice, 
Hovdrupvej 22, 

9400 Norresundby 
WK Electronic, 


6, Skoletorvet, 
8600 Silkeborg. 


Kolding Elektronik, 


40, Agtrupvej 40, 
6000 Kilding 


Ulla Electronic, 


Christiansgade 58, 
9000 Alborg 


Radiolytternes 
Indkobscentral, 
18, Borgergade, 

1300 Copenhagen K. 
Holte Elektronik, 


Holte Midtpunkt, 
2840 Holte 


Lillie Elektronik, 
89, Sondergade, 
6500 Vojens 


Gettermann Electronic, 
Radhuspassagen, 
7100 Vejle 


EL-Star Hobby, 


143 Finsensvej, 
2000 Kobenhavn F. 


Rotec, 
16, Jernbanegade, 
4800 Nykobing Falster 


RANC 


BERIC, 


43 Rue Victor Hugo, 
Malakoff 92, Paris 


PENTASONIC 


5 Rue Maurice Bourdet 
75016 Paris 
Selectronic, 


14, Boulevard Carnot, 
59800 Lille, France 
Tel: (20) 55.98.98 


INDIA 


; PRECIOUS ELECTR 
CORPORATION 


3 Chunam Lane, 
Dadasaheb Bhadkamker Marg, 
BOMBAY - 400 007 


Inel Co., 


Office: JI. Naripan 98, 
Bandung, 
Tel: 59544 


ISRAEL 


K.D.M. ELECTRONICS 


Tel Aviv, LTD 
21 Tchernihovsky St., es 
Pp 4770 


N 
= 
> 


COK PAOLA 


Strada per Longere 344 
34149 Trieste, 


ELCOM 
34170 Gorizia, 
Via Angiolina 23 


SOUTH AFRICA 


PHILTRON (PTY) LTD., 


P.O..Box 2741 
Pretoria 0001. 


SWEDEN 


COILTRONIC 
Box 5007, 
16305 Spaanga 


KITEL Distribution 
Box 21038 
S-100 31 STOCKHOLM 


TURKEY 


ELEKTRONIK DERGI 


VE KITAP 
Yayinevi P.K. 1126, 
Karakoy, 

Istanbul,; 


INTERNATIONAL 
ELECTRONICS 


UNLIMITED 
P.O. Box 449 
Carmel Valley 
Cal, 93924, U.S.A. 
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“The kits & bits show 
for the home : 
electronics enthusiast 


Seventy stands packed with the gear that the home electronics 
constructor needs. From kits for keen youngsters just starting 

— to components for the dedicated enthusiast intent on building 
his own computer, it can all be seen and bought on the spot in 
the Seymour Hall this November. Browse through the range of 
instrumentation, test gear, components and circuit boards. Kits 
for making everything from an electric grandfather clock to an 
electronic organ. Build your own microprocessor, construct your 
own television games and choose hi-fi audio modules for the 
ultimate in sound! 


Watch the Demonstrations in adjoining halls — electronic projects 
brought to life by the experts — and a chance for you to try for 
yourself the latest ideas from manufacturers and journals. 
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Competitions — Win a microprocessor kit — a frequency counter — 
a ‘starter’ kit for the kids — and many other daily prizes throughout 
the show. 


Open 10 a.m. — 7 p.m. daily. 
Entrance £1.00 adults, 70p students. 


Organised by Trident Conferences and Exhibitions Limited, Abbey 
Mead House, 23a Plymouth Road, Tavistock, Devon. PL19 BAU. 
Tel: 0822 4671 Telex: 45412 TRITAV. 
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SeymourHall Seymour Place LondonW1 


. _21-25November 1978 _ 
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AITS & PGBS FOR ELEATOR FORMANT, PIANO, 
AMO OTHER EFFEGTS UTS 


FORMANT 


KEYBOARD INTERFACE (June 1977): 


Set of resistors, capacitors, semiconductors and potentiometers: 

Bar eaciaate KIT 66-1£11.19 
PCB for above: PCB 9721-1 £2.31 
GATE PULSE DETECTOR & DISTRIBUTOR, AND DIVIDER NETWORK 
(Sept 1977:) 

Set of resistors, capacitors, semiconductors, and potentiometers. 

KIT 66-2 £5.42 
PCBS for above: PCB 9721.4 67p & PCB 9721-2 £1.16 
POWER SUPPLY (Sept 1977): 
Set of resistors, capacitors, semiconductors, potentiometers & transformer 

KIT 66-3 £18.78 
PCB for above PCB 97213 £3.69, 
LOG VOLTAGE CONTROLLED OSCILLATOR & WAVEFORM CON: 
VERTER (Oct/Nov 1977) 
Set of resistors, capacitors, semiconductors, and potentiometers 
KIT 66:4 £28.05, 

PCB for above PCB 9723.1 £7.38 
VOLTAGE CONTROLLED FILTER (Dec 1977) 
Set of resistors, capacitors, semiconductors, and potentiometers 

KIT 66-5 £8.73 
PCB tor above PCB 9724 1 £3.03 
VOLTAGE CONTROLLED AMPLIFIER (Feb 1978) 
Set of resistors, capacitors, semiconductors, and potentiometers. 

KIT 666 £8.38 
PCB for above 


PCB 9726.1 £2.98 
ADSR ENVELOPE SHAPER (Jan 1978) 
Set of resistors, capacitors, semiconductors, and potentiometers 

KIT 66:7 £4.93 


PCB for above PCB 9725-1 £2.40 


THREE LOW FREQUENCY OSCILLATORS (Mar 1978) 
Set of resistors, capacitors, semiconductors, and potentiometers, 

KIT 66-8 £7.84 
PCB for above PCB 9727.1 £3.16 
NOISE GENERATOR (Mor 1978) 
Set of resistors, capacitors, semiconductors, and potentiometers 

KIT 66.9£4.16 


CONTROL AND OUTPUT MODULE (April 1978): 

Set of resistors, capacitors, semiconductor, and potentiometers 
ve ae H £4.53 

PCB for above: Goarsey 


Sen PCB 9729-1 £2.49 
REY BO AAG AND CONTACTS: 

Jctave Kimber-Allen Keyboard £25: 
3 Octave Set of GB Contacts: i 0. 3a 
For the full FORMANT assembly the following quantities are required: 
3 of PCB 9721.4, 3 of KIT 66-4, 3 of PCB 9723.1, 2 of KIT 66:7, 2 of PCB 
9725-1, and 1 of each of the other KITs and PCBs. 
All FORMANT PCBs are as published in ELEKTOR 
ELEKTOR PIANO (Sept 1978) 
Details are in our list ~ Please send S.A.W. 
DIGITAL REVERBERATION UNIT (May 1978) 
MAIN UNIT: 
Set of resistors, capacitors, semiconductors, potentiometers, switches, and 
transformer KIT 78.1 £48.12 
PCB for above (redesigned) PCB 78A £2.86 
EXTENSION UNIT 
Set of capacitors and semiconductors. 
PCB for above (redesigned) 
WAVEFORM CONVERTER (Oct/Nov 1977): 
(Extracted from Formant for use as a separate unit) 
Set of resistors, caps, semiconductors, potentiometers, and PCB 


KIT 67:1 £8.40 


KIT 78:2 £45.45 
PCB 788 £1.06 


PHASING AND VIBRATO UNIT (Dec 1977) 
Set of resistors, capacitors, semiconductors and potentiometers: 

KIT 70.1 £17.38 
PCB for above (redesigned) PCB TOA £2.33 
Photocopies of Eloktor Texts for above projects are available. 


PLEASE USE ORDER CODES FOR KITS AND PCBS WHEN ORDERING 
FULLER DETAILS OF KIT COMPOSITIONS ARE SHOWN IN OUR 


PCB for above 


PCB 9728.1 £2.72 PRICE LIST 


PLEASE SEND S.A.E. FOR FURTHER INFORMATION, 


POST AND HANDLING 

U.K, orders — under £15 add 25p plus VAT, over £15 add 50p 
plus VAT. Keyboards £2.00 plus VAT 

Optional Insurance for compensation against loss or damage in 
post, add 50p for each £50 of value in addition to above post and 
handling. Eire, C.l., B.F.P.O., and other countries are subject to 
Export postage rates. 

DON'T FORGET VAT! 

Add 12%% lor current rate if changed) to full total of goods, 
post and handling, (Does not apply to export orders) 


OTHER SOUND SYNTHESISER, SOUND EFFECT, ANO 
SOUND MODIFYING KITS ANO' PCBS ARE AVAILABLE 
~ DETAILS IN OUR LISTS 

LIST—Send stamped addressed envelope with all U.K. requests 
for {ree list giving fuller details of PCBs, kits and other 
components. 

OVERSEAS enquiries for list: Europe—send 20p; other 
countries—send 50p. 


EXPORT ORDERS are welcome, though we advice that 
a current copy of our list should be obtained before 
ordering as it also shows Export postage rates. All pay- 
ments must be cash-with-order. In Sterling and prefer- 
ably by International Money Order or through an 
English Bank. To obtain list send 50p. 


Faces ARE CONAFEY AT TIME-OF Pats 
‘ MUR SuRsCET TO AVAILABILITY 
UAC OnOLH AKO CWO. ONLY 

Sonne UU NOCALCENS PLEASE 


PHONOSONICS : DEPT. EL42 - 22 HIGH STREET : SIDCUP - KENT DA14 6EH 
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More and more 
people are reading 
Elektor 


A recent independent survey, shows 
that on average 2.62 people read each 
copy of Elektor magazine each month. 
If you are one of the 70,000 who are 
not buying your own copy but 
reading someone elses we would like 
to draw your attention to the 
following:— 


Due to our growth of circulation and 
popularity of articles we find our stocks of 
back issues rapidly decreasing to such an 
extent that very soon the only readers with. 
all 1978 copies will be those who purchased 
theirs on publication. 


However, it is still possible to avoid this by 
taking out a subscri in now for the rest of 
the year. Of course there are many other 
good reasons for subscribing not to mention 
the fact that you would receive your own 
copy prior to general availability and if you 
are new to Elektor a subscription for the 
whole of 1978 entitles you to a copy of 
every issue published so far this year at 
reduced prices. 

A post paid order form is detailed overleaf 
tor your convenience. 
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ELEKTOR READERS SERVICE ORDER FORM 
AND ADVERTISEMENT ENQUIRY SERVICE 


Full years subscription to Elektor for 1978 
commencing with the January issue no.33 to 
the December issue no.44, — price: UK & 


please send me the following 


overseas surface post . £6.75 $18.00 
Ntiurigeoraonaecmosaneed ae ce . £12,00 $27.00 
Surname Initials 
| [ess| en ESR) aaa 
Street/Ave./Blvd. 
[pes a] aa Ee ee 
Town 
a [Tif | ae 
County/province/state 
oe eT ENG [seme es | 

Post code/Zip/area code Country 
a, a es ea 
1978 single copies available as published 
issue no’s 33 to 38 and 41 to 44 wo cesses eeeeeneerees £ 0.65 $ 1.50 each 
issue no, 39/40 (double issue) 6... eee eee eee e eee e eee £ 1.30 % 3.00 each 
please send me the following 
1977 Back issues no’s 21-26 and 32 .. % 1.50 each 
issue no. 27/28 (double issue) .... % 3.00 each 
please send me the following 
1976 Back issues no's 9-11, 13, 14 and 
ZO) fa\ecctarasecsini's ais vie saeia) 05 ia, oe ee 0e-avn. singe 'ale & sr aidlalae oe £ 0.55 % 1.50 each 
issue no. 15/16 (double issue)... se cesses sete eens £ 0.95 $ 3.00 each 
please send me the following 

[—_] 1975 Back issues no’s 1-4 and 6 . £0.50 $ 1.50 each 
issue no, 5 (double issue) ..... £ 0.85 $% 3.00 each 


(note, issues 7, 8, 12, 29, 30, 31 are sold out, however, copies of individual articles are available, 


details on request. 


Elektor Binder enter no. required £ 2.30 
Book 75 enter no. required £ 3.30 
DIGIBOOK (with PCB) enter no. required £ 4,50 


$ 4.00 each 
$ 6.50 each 
$9.50 each 


Printed Circuit Boards (please list ref. no. — see EPS print service list at the front of this issue for 


ref. no’s and prices) 


Please complete your name and address here also as this will be used as a label to send your order. 


Name 


Address 


Post Code/Zip/Area Code 


please print clearly using block capitals. 


Do not affix Postage Stamps 
if posted in Gt. Britain, Channel 
Islands or N. treland. 


Postage will 
be paid by 


Licensee 


BUSINESS REPLY SERVICE 
Licence No. CU 203 


ELEKTOR PUBLISHERS LTD. 
ELEKTOR HOUSE, 
10 LONGPORT, 
CANTERBURY CT1 2BR 


| 


= 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
your payment with the rest 
‘ of this order form. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Dear Reader, 


In order to speed up the 
processing and despatch of 
your orders for Elektor 
products we have re- 
designed this order form. 


HOW TO ORDER 


1. Please complete the 
details of your order in 
the specified section and 
enter your name and ad- 
dress TWICE in the spaces 
provided. (The second 
entry will be used as a 
label to despatch your 
order.) 


2. PAYMENT. Please send 
your payment with this 
order. All cheques P.O.’s 
etc. are to be made pay- 
able to ELEKTOR PUB- 
LISHERS LTD., and if you 
live in the U.K. please 
send your order with pay- 
ment using the reply paid 
coupon on this form as 
follows. 


Cut out the complete form 
as indicated by the dotted 
lines. Affix the reply paid 
coupon to the front of 
an envelope and enclose 


If you live in the U.S.A. 
please send your payment 
with order to:— ELEKTOR 
PUBLISHERS LTD., 
World Way Postal Center, 
P.O. Box 80689, Los 
Angeles, CAL 90080. A/C 
no. 12350 04207. 


If you live in Canada please 
send your payment with 


order to ELEKTOR 
PUBLISHERS LTD., c/o 
The Royal Bank of 


Canada, Lock Box 1969, 
Postal Station A, Toronto, 
Ontario M5W 1W9 A/C 
no. 160-269-7. 
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UNBEATABLE LOW PRICES 


WE STOCK PARTS 
TO BUILD MUSICAL 
PROJECTS 


As published by leading Magazines, 
send large S.A.E. for lists: — 
DALSTON ELECTRONICS, 

AOA Dalston Lane, Dalston Junction, 
London. E8 2AZ_ Tel: 01 249 5624 


Good quality ribbon microphones and amplifiers DCB includes 1, 4 pole 
c/o lever switch and 1, 8:pole c/o lever awitch and lamp, holder and 
reflector 

Microswitch 5A 

Smaller Microswitch 

Two-channel unit will provide 2 independent channels for 
telequipment servicescope 

Receiver capsules 

Microphone capsules 

Black Bakelite telephones 

Handset only 

Modern phone: 

{oudspeaking telephones 

Dials 


Coils 

2 microfarad condensers 

Ringers 

Cable, wir 

Felephono Circuit boards 

Solid metal work benches ~ wired = crated 
Radios, complete working without case 
Quantity Power Transistors V17X 94 


Seven day deliv Write to or telephone for further details. 


CONVERSATION PIECES (E11), 
55 Swindon Road, Cheltenham, Glos. 0242 35707 


Eagle Mail Order 
10 Eagle St 
Ipswich 

Tel 0473-58075 


INCLUDE 
& POST (Minimum order £1.00) 
What yousee is what you pay! 


OFFERS CMOS, 


MOS quad decade counter 16 pin DIL 
with data . 

ICL 7106 OPM 

LCD display tom 

2N3739 NPN 300 V 2 A 20W 
power transistor TO 66 can . 
4A 273 regulator Opin can. « 
BCY 34 , 
0c 35 

1N4007 . 

741 8 pin DIL 


565 ; : L£ 0, 
NEW BRANDED SEND 
[TUP TUN fate 


TUP — 5p, TUN — 4p, DUS — 1%p. 


6800 MICROS 


6800 CPA - £8.00 
6810 RAM . 

6820 PIA .. 

6850 ACIA . 

6852 SSDA 


KITS! KITS! 


Kite for ELEKTOR Summer 
Circ its send for leaflet and 
price details. 


Summer '78 catalogue new 
available FREE. Thousands of 
bargain items. 


Resistors contens 120 approx . . 
Capacitors contents 120 approx 
Transistors new branded 

25 approx 

Diodes new branded 50 approx . 


We supply all RS. | 


RS items at 
competitive prices, 
Write or phone your needs. 


FREE data sheet 
order. 


Many bargains for callers ith every 
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HAVE YOU DONE IT LATELY! 


Fita 
new tape head 
and transform the 
performance of 
your tape 
recorder 


QUALITY 
REEL TO REEL 
AND CASSETTE TAPE HEADS 


Please enclose 
20p P&P with order 
B24—RP stereo cassette glass/ferrite record/playback £9.84 


B12—01 mono cass. playbk. £1.69 B24—0 reo cass. playbk, £2.80 
28-05 stereo Btk cartridge £1.80 E12—09 stereo/mono cass, erase £1.80 


5/7 Church St, Crewkerne, Som. Tel. (0460) 74321 


Full Catalogue 25p 


Printed circuit boards from individual 
drawings, photography, prototypes, small/ 
medium runs. 


Resist coated glass fibre laminate for d.i.y. 
no unusual chemicals required. Photo- 
graphic positives and p.c.b’s for those designs 
not offered by Elektor, from issue No, 18 
onwards. 


Drawing Materials, 

Etch resist transfers, 

Selected range accessories and components. 
Send 20p for catalogue, 


Ramar Electronics Services Ltd. 
Masons Rd. Stratford on Avon CV37 9NF. 
Tel. 4879 


Positive light sensitive 
Aerosol Lacquer 


Enables YOU to produce perfect printed circuits in minutes! 

Method: Spray cleaned board with lacquer. When dry, place 

positive master of required circuit on now sensitized surface, 

Expose to daylight, develop and etch. Any number of exact 

copies can of course be made from one master, Widely used in 

industry for prototype work, 

FOTOLAK . £1.50 Pre-coated 1/16" Fibre-glass 

Developer « ‘ +30 board: 204 mm x 114 mm £1.50 

Ferric Chloride . 40 204 mm x 228 mm £3.00 
408 mm x 228 mm £6.00 
467 mm x 305 mm £9.00 

Plain Copper-clad Fibre-glass, Single-sidéd, Double sided. 

Approx. 3,18 mm thick. Sq. ft. £1,2! 

Approx, 2.00 mm thick, Sq, + £2, 

Approx. 1,00 mm thick. Sa. we £151 

Sale sided copper clad paxoll heets 245 m: 


Postage & packing 0p per order. VAT 8% on total. 


G.F. Milward Electronic Components Ltd., 
369, Alum Rock Road, Birmingham B8 3DR 
Telephone: 021—327—2339 


sistors— IC’s—Resistors Capacitors—Hardware etc 
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Call in for a Catalogue—Soe for lists 


coun PRICES 9cI08 


"80212 
2N3619 

1418 pn 
*TBABOO 
*T0A2020 200 
AUDIO IC 
SAsn10 
€A3130 
A340 


ADIG1 2 matched pa. 555 timers 


Dit SOCKETS 
Buin 115 | 105 
IrOATES40 tulijipstes stack 14pm 
AT ADGA elsewhere at BS pea) ni iH 


“v 
0° 20min der €2 cascheur wih aides plete apn a) 3 


40.010 “61 8? 


Sinclan POM 36 
Antex CX 17W Sold 


SPECTRON ELECTRONICS (M/C) LTD., 
7, OLDFIELD ROAD, SALFORD, 
MANCHESTER MS4NE Tel: 061-834-4583 
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Classified 


The prepaid rate for classified 
advertisements is 12 pence per word 
(minimum 12 words). Semi-display 
setting £4.00 per single column 
centimetre (minimum 2.5 cms). All 
cheques, postal orders etc., to be made 
payable to Elektor Publishers Ltd. 
Treasury notes should always be sent 
registered post. Advertisements, 
together with remittance, should be 
sent to the Classified Advertisement 
Manager, Elektor Publishers Ltd., 10 
Longport, Canterbury CT1 1PE. 


VIDEOGRAPH nusio oromiannors: 


6666 


Videograph IL links to the aerial socket of 
your tv and provides a full colour 
oscilloscope display! A must for hi-fi, home 
entertainment, discos, organs etc. 

New — signal invert control, integral square wave 
generator. Plus — full details for testing your audio 
system for transient distortion, crosstalk etc. 


Complete Luxury cabinet and 
Kit only 619-9 controls. £9-95 


INC. POST, PACKING, VAT. READY BUILT VIDEOGRAPH £59.95, 


Dower House, eg Road, 


Essex CM13 380. 
EMS Ltd Telephone: Brentwood (0277) 610244 


ELECTRONIC KITS — SAE for new 
catalogue, and clearance list of obsolete 
kits. 

AMTRON UK, 

7 Hughenden Road, Hastings, Sussex. 


CONDITIONS OF ACCEPTANCE OF 
CLASSIFIED ADVERTISEMENTS 


1. Advertisements are accepted 
subject to the conditions appearing 
on our current rate card and on the 
express understanding that the 
Advertiser warrants that the advertise- 
ment does not contravene any Act of 
Parliament nor is it an infringement 
of the British Code of Advertising 
Practice. 


2. The Publishers reserve the right to 
refuse or withdraw any advertisement. 


3. Although every care is taken, the 
Publishers shall not be liable for 
clerical or printers errors or their 
consequences. 


4, The advertisers full name and 
address must accompany each 
advertisement submitted. 


TUNBRIDGE WELLS COMPONENTS 
at Ballard’s, 108 Camden Road, 
Telephone 31803. No lists, SAE 
enquiries. 


COLOUR MODULATOR 


isis FOR ALL TV GAMES! 
€6:95 @ Red, Green & Blue inputs @ Switchable 
background colours @ FREE Interface 
Complete — details for tank battles — lifelike effects 
WILLIAM STUART SYSTEMS 
137, Billencay Road Herongate Brentwood Essex CM13 380, 
Telephone Brentwood 810244 


FASTEST CMOS, CHEAPEST 
LINEAR around, e.g. 4013B (25MHz 
typ. at 10v) 35p, CA3140E 40p, 
CMOS from 99p. Easy Discounts. 
SAE for spec/price list to:— 

J. W. RIMMER, 367 Green Lanes, 
Harringay, London. N4. 


advertisement 


Prices are each 
net &excludeV.AT. 
Experimentor Series 
EXP300 (6 x 2.1 in., 5 x 94 terminals 

& 2 bus strips) £5.75. 
EXP3650 (3.5 x 2.1 in., 5 x 46 terminals 

x 2 bus strips) £3.16 
EXP600 (6 x 2.4 in., 5 x 94 terminals 

x 2 bus strips) £6.30 
EXP650 (3.6 x 2.4 in., 5 x 46 

terminals x 2 bus strips) £3.60 
EXP4B (6 x 4 in., 2 bus strips only) £2.30 
Quick Test Series 
QT-59S (6.5 x 6.2 in., 118 terminals) £7.20 
QT-47S (5.3 x 5 in., 94 terminals) £5.75 
QT-35S (4.1 x 3.8 in., 70 terminals) £4.90 
QT-18S (2.4 x 2.1 in., 36 terminals) £2.75 
QT-12S (1.8 x 1.5 in., 24 terminals) £2.15 
QT-8S (1.4.x 1.1 in., 16 terminals) £1.90 
QT-7S (1.3 x 1 in., 14 terminals) £1.75 
QT-59B (6.5 x 6.2 in., 20 terminals) £1.45 
AT-47B (5.3 x 5 in., 16 terminals) £1.30 
QT-35B (4,1 x 3.8 in., 12 terminals) £1.15 
Protoboard Series 
PB-6 (630 tie points, 4 binding 

posts, 4 x 14 DIL capacity) £9.20 
PB-100 (760 tie points, 2 binding 

posts, 10x 14 DiL capacity) £11.80 
PB-101 (940 tie points, 1 binding 

post, 10x 14 Dil capacity) £17.20 
PB-102 (1240 tie points, 1 binding 

post, 12x 14 DiL capacity) £22.95 
PB-103 (2250 tie points, 4 binding 

posts, 24x 14 DiL capacity) £34.45 
PB-104 (3060 tie points, 4 binding 

posts, 32x 14 Dil capacity) £45.95 
PB-203 (2250 tie points, 4 binding 

posts, 24 x 14 DIL capacity; 

built-in regulated 5V d.c, 

power unit) £55.15 
PB-203A(As PB-203 with 5V and 

15V d.c. power supply) £74.70 


Design Mate Instruments 


DM-1 £45.95 DM-2 £57.45 DM-3 £57.45 


DM-4 £74.70 


IC Test Clips 


PC-14 (14-pin) £2.60 
PC-24(24-pin) £4.90 


Logic Probes 

Hand-held logic probes, 
TTL/DTL/CMOS compatible, 
from 

Logic Monitors for 
CMOS, HTL, DTL, TTL & RTL 


LM-1 Self-power clip-on logic 


PC-16 (16-pin) £2.75 
PC-40 (40-pin) £7.90 


£18 to £49.00 


monitor £28.70 
LM-2 As LM-1, with fully isolated 
power supply £68.95 


Postage, Packing and Insurance per 
shipment £1.25 

Please add 8% VAT to overall total 
EXPORT ORDERS : credit cards or international 
money orders, bank drafts and cheques 
drawn in £ sterling. Please add 10% (Europe) 
or 12%% (all other countries) to total price. 
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Now, from the 
breadboard specialists- 


even better boards! 


Since the appearance of the first breadboards back in the ‘40's, 
we've really been going places. (The U.K., for one.) 

So we now have an exceptional range of prototyping products 
which are outstanding in their simplicity, versatility and 
reliability. Just see. (And for prices and specs., eyes left!) 


Experimentor Series. 
Low-cost, 

interlocking, 

solderless breadboard — 


the world’s first for 0.3in. que HE Eg, 


gorge reeds Ut gun at 


and 0.6 in. pitch DIPs. Ee 
Quick Test Series. 


Low-cost, snap-locking solderless circuit boards for fast 


The Protoboard Series. < ae design with discrete components. 
Solderless breadboards with built-in 10% regulated 


5Vd.c. 1A ly ; 2,250 solder! i ints; ji 
2 peda so cel eseteDalts Design Mate Test Instruments. 


DM-1 power supply, 5V to 15Vd.c. at 
600mA; DM-2 function generator 
for sine, square and triangle 
. wave generation; DM-3 R/C 
bridge giving 10 ohm to 10 
megohm, 10pF to 1.0uf; DM-4 
pulse generator with 0.5 Hz to 


j/ 5MHz frequency and 100ns to 
7 | sec pulse widths, 


IC Test Clips. 

Ultra-low cost IC clips in 
14, 16, 24 and 40 

4 pin versions, \ 


Take a look at our low, low prices And, much more too: © 

and quality specs.,and get aboard! logic monitors, probes, 

(Or if its data you're after,pick up — frequency counters and 

the phone or drop us a line.) test equipment to ensure COATIMATAL SPECIALTIES CORPORATION 


For the best, from the specialists. the best, fastest results 
in breadboards. from your design. 


PSE EEE ETE ee ee ee =e) 
Continental Specialties Corporation (U.K.) Ltd., Unit 1, Shire Hill Industrial Estate, Dept. 2H 
Saffron Walden, Essex. CBI! 3AQ Telephone (0799) 21682 Telex 817477 Reg. in London: 1303780. 
VAT No: 224 8074 71. *Trade Mark applied for © CSC (UK) Ltd. 1977 Dealer enquiries welcome. 


Please supply 


Price Total 
Name Address 
My cheque/postal order No for£ is enclosed 
My Access/American Express/Barclaycard no. is _____Alll | want is data, please. 
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AUDIO AND 
TEST EQUIPMENT ‘scr 
CENTRE 


Only regular stocks listed — other makes and models available. 
All Prices include V.A.T. | Export Supplied 
Telephone your order with Access and Barclaycards 


PRECISION POLYCARBONATE CAPACITORS 
All high stability-ex tremely low leakage 


A40V AC RANGE (+-10%) 63V DC RANGE (E each) 
Limm) 0 each uF (Tol; +-1% 


27 12.7 1.34 01-0. 1.80 
33 16 1.66 22-0. 1.82 
33 16 1.78 2.26 
33 19 2.08 # 2.80 
33 19 2.24 i 4.00 
50.8 19 2.48 . 4.88 
50.8 19 2.64 6.94 
50.8 25.4 3.74 . 13.32 


(Additional values and closer tolerances available on request) 


ANSISTORS, DIODES, 1.C’ 
ae Frectifiers, Capacitors, Fuses, Plugs & Sockets, Vero 


please send for our FREE detailed prices lists, 


‘a complete range 1s carried, 


RESISTORS: High stability, low noise, carbon film +-5% tol: 4W@ 40°C= 1/3W @ 70°C. E 

12 serves only — from 2.2 ohm to 4,7M, All 2p* each: 15p*/10 of any one value: 96p*/100 of 

any one value: £4,35°/500 (may be mixed in 100's): £8°/1000 (may be mixed in 100's) : 

SPECIAL DEVELOPMENT PACK:10 off each value 2.2 ohim to 2.2M (730 resistors) ~ £6,50* i é | 
each. . | 


1W c/f +5% 2.2R — 10M @ Sp*; 2W + 5% 2.2R — 10M @ Bp* 
LONDON’S TEST GEAR CENTRE 
ae ube 6 DANS A WEEK 9 am-6 pm 


3" SMHz Single Beam 92.50 
4810 mHz single beam 


M8216 Dusl trece version of sbove 

Super 6/486 Scopex 

Super 10/4D10 Scopex 10MHz Dual Trace 

4025 Scope x 25MHz Dual Trace 

PROBES x 1 x 10°10 x 10 8.86 x 1 7.06, For 486/40 10/4026 


LED and LCD DIGITAL MULTIMETERS 
M236 Sinclair porteble 3% digit LED . 52.90 
PDM36 Sinclair Pocket 3% digit LED ... 2. 
(Mains edeotors 3.76, 
80Ky Probe . + 18,26 
Minioture with large LED displays 96.00 
LM3.6A 3% Digit Restaree Batts end charger 17 ranges 106,00 
LM40A 4 Digit) + + 210,00 
LM300 3 digit a Miniature battery operated 17 renges 87.00 
LM360 3% dik with LCD displays 1m A/m¥ resolution 98.00 
MULTI ME ERS — GENERAL PURPOSE & ELECTRONIC 
Multl-Rinage Instruments featuring AC/DC volts. DC current, Resistance Ranges all with 
mirror scoles except TIAT1-: BIT ATMA (TMS AC volts only), some with AC currant otc. 
9am. — Spm, TM11 incredible 120 Renge Electronic Multimeter . 
™38 AC Microvoltmater 


Megohm 
Mi T di TMs Brosdbend voltmeter 300K Hs-400MHe 


380TR 100k/volt 23 Flange (plus transistor checker), Large scole 
PROE 20k voit 26 Rlenge. Lérge scale 

E10) The Old School, Edstaston, WEM, Shropshire 
Tel: WHIXALL 464 (STD: 0948-72) (Props: Minicost Trading Ltd) 


PRESETS: 0.1W submin. skeleton presets ~ vertical or horizontal. 100 ohm to 1M. 7p* 
each £3°/50, £5°/100: £22,50*/500 £40*/1000. Values may be mixed. 


FeueR pLongs: + 10+ 50+ 100+ 
(OOmW +-5% 3V-33V  10p o%p 9p 8p 


1W 3V3~200V 18p 17/p 16%p 15p 


TANTALUM BEAD. SAPAGITOR: BRIDGE RECTIFIERS 
u 1uF/35V @ 10p* 


1.6A SOV 28P 3A GOOV £1.01 
1.5/35, 2.2/1 100V 30p BO0V £1.17 
2.2/35 @ 12p 200V 39p 1000V £1.54 
4.7135 @ 15p* 400V 52p GA 100V 79p 
6.8/35 @ 17p* GOOV 66p 200V  83p 
10/35 @ 21p* 800V 79p 400V _94p 
15/20, 22/15 33/10, 47/6.3 @ 21p* 3A SOV 70p GOOV £1.65 
68/3 @ 17p* 100V 74p 10A S0V £1.89 
100/3 @ 21p*. 200V 79p 100V £2.09 
(deduct 1p each for qty of 10+ ~ values may be mixed) 400V 91p 400V £3.03 


DUE TO THE PROHIBITIVE COSTS OF ADVERSITING AND OUR DESIRE TO KEEP 
PRICES LOW, WE ARE ONLY ABLE TO LIST HERE A FEW OF OUR STOCK ITEMS. 
FOR FREE, RETURN OF MAIL LISTS PLEASE SEND S.A,E, AND ADVISE IF YOU WISH 
TO BE INCLUDED ON OUR REGULAR MAILING LISTS 


values may be mixed 
"EXCLUSIVE 


NEW 5MHz Mains Portable 
"SCOPE now in stock 
£92.50 


oe 


LM3.54 


LMA 3 Digit 


Please add 25p P & P on all orders. Export add cost of air/sea mail. Add 8% vat to all items 
except those marked * which are 12%%, Wholesale price lists available to bona fide companies. 
Shop open Mon ~ F. 


7081 SOk/volt 36 Renge Multimeter . 
‘Trek 600 30k/volt 
GOR 20k/volt 
7200 20k/volt 
Miere 80 20k/volt 
171-2 20k/volt 
LY22 20k/volt 
712 Bk/volt 
LT101 1k/volt 


22 Renge Double Multimeter 

26 Renge Pocket Multi-mete 

16 Renge Popular Multi-meter .. i 
19 Range Pocket Multimeter with cerry cave. 


12 Rengs Pocket Multi-mi 

EM2000 FET IC VOM 20 Renges 10 Meg input 

K200 FET VOM 98 Rlenges .. 

GT101, 20K/Volt 23 Renges/Transistor Checker/Continuity Checker» 

AVO 85 and a large range of replacement tests leads in stock 


GENERAL EQUIPMENT 


TET Signal Tracer 
TR1000 Transistor 
circuit sees. 
‘E2608 Signal Injocto: 
SWAGO SWR/Power Meter 
LP30 30MHz Low Poss Filter... 
CX3A 150 watt 3-wey AE Switch 
DC2BKV 100 Meg HV Probe . 
9 Volue CAP Subs Box ... 
DAS10 36 Value Resis. Box 
£xanco Xtal Marker 

M0063 Signet Injector . 
T1100 in Circuit TR Checker . 


GENERATORS 


1G162 Series RC Orcillators 
Sine/Squere output, 3Hz-3O0KHz 


Advertisers Index 


Antex ..... 
Audio Electronics 
Babani Press . 

B & L Electronics 
Carter Associates. 
Classified .... 


G200 Series RC OscHlatore 
Sine/Squere output 1Hz-1MHz 
TG2000 


C. N. Stevenson ‘ 
Continental Specialties 
Conversation Pieces 

David George Sales .. 

Dawes Electronics .. 

De Boer Electronics . 

Eagle Mail Order .... 
Electrovalue ......... 
Elvins (Dalston) Electronics. 
G. F. Milward 
Greenway Electronic Components 
H.'B. Electronics: oo... Aon 
International Electronics Unlimited 
Kitronics. ccc cases enncctens 
Marco Trading 
A. Marshall (London) Ltd 
Monolith Electronics .... 
Norman Inskip 

Philtron (Pty) Ltd . 
Phonosonics 

T. Powell .. 

Progressive Radio . 
Ramar Electronics .. 
Science of Cambridge 
Spectron Electronics 
Strutt Electrical 
Technomatic 
Trident Conferences & Exhibitions Ltd 
Vero Electronics ...... 
William Stuart Systems .. 


1.81 Transistor/Diods Checker 
‘3101 Clomp Meter 0/1 k ohm. Cita 
600 AC Volts 0/300 Amp . 
©3042 SWR & FS Moter 
neeate 2x100 Watt Audio Watt Mater y i 
GOOV Megohmater 500 Megohms. . 
1000V Megohmeter 1000 Megotime. ts.00 
2% Amp Veriable Trensformer .... 19.95 
6 Amp Variable Trenstormer . 33.00 
10 Ame Verisble Trenstormer 46,00 
DECADE RESIS, BOXES 
1=11, 110 OHM in steps of 1OHM 38,00 
10-111, 110 OHM in steps of 10 OHM 33,00 
11.111, 110 OHM in steps of 1 OHM 42.60 
CAP. DECADE BOX 
10pf — 111, 110pf in steps of 10pf . . 33. 
MICROPHONES, SPEAKERS 


AND COMPONENTS 
LARGE RANGE IN STOCK 


0.2Hz 1.22MHz . 
‘TE22D (Audio) 
‘wquore 20-150kHz ... 
TE200 (RF) 6 bends 1 
LUG ioonkounmpenoas te 


LOGIC PROBES AND MONITORS 


LMI Monitor , 

LO1 Probe TOMHz .... 
LP21,6MHz..... 0000.5 
16 pin IC Test Clip .... 


PIEZO HORN TWEETERS 
Up to 100 Watts sebydd) 
No x over read, 
Onty £4.86 ea. (e/p 20p) 


FM7 7 Digit COMHz Rech. 
Freq. counter 

‘9C5 612 MHz prosceler for 
above .. 


TM11 TMK500 


CALL IN AND SEE FOR YOURSELF. 


AUDIO ELECTRONICS 


301 EDGWARE RD., LONDON W2 1BN 


01-724-3664, OPEN 9-6, MON-SAT. 
ELECTRONIC COMPONENTS AND EQUIPMENT 


Prices correst ot 14th Sopt, E & OE 


Oe 
ADORED ee 


ALSO AT 248 TOTTENHAM COURT ROAD W.1 


or your COPY NOW 


Marshall 


order: Kingsgate House, Kingsgate Place, NW6 4TA. Tel: 01-624-0805. 
Retail Sales London: 40-42 Cricklewood Bdwy, NW2 3ET. Tel: 01-452-0161/2. Telex: 21492. London: 325 Edgware Road, W2. Tel: 01-723-4242. 
Glasgow: 85 West Regent Street, G2 2QD. Tel: 041-332-4133. Bristol: 1 Straits Parade, Fishponds Road, BS16 2LX. Tel: 0272 654201. 


A. Marshall (London) Ltd, Dept: Elektor. Head Office mi 


Come and get-a great-deal 


Callin and see us 9-5.30 Mon-Fri 9-5.00 Sat 
Express Mail Order 
Trade and export enquiries welcome 


Tel. orders on credit cards £10 min. 


TRANSISTORS 


Full range + data in our ‘78 catalogue 
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BN2219A0.39 2N34K0 0.78 2N4I21 0.27 2N5296 40668 BCI49 0.18 BCIBILCO.NS —8C300 80139 043 -BOSI7 0.78 ~—BFZSB 038 —MEOKOZ 022 TIP30C 0.70 contact snow 
LINEAR CIRCUITS EXPAND AND NOT A KIT 
BUT A READY 
came 078 trie oe TARHOA 200 GROW WITH KIM TO USE MLsg0 026 74181826 gaz AMIN 138 
CAIOIOA 1:10 Mra 0.64 TAAS2) 1.10 TALSOIN 0.26 J4LSIGIN $33 TaMaBN N38 
GA3020. 2:20 CM7nicn 072 TAAS22 210 MICROCOMPUTER P4LSO2N 0.26 TALSIGAN waisON a8 
EAxoz0n 280 tase, 078 TAS) O48 SYSTEM HL SOIN oe GEN 030 7aI8IN 
te ed ret oes TAN: SER saga O28 FatShoan O36 7AISIN 076 
Sto 
EAl0s0, 180 tiiate, 870 TAMiOa $i AMERICA’S FASTEST SELLING MOST POPULAR 6502 — | ritston 025 7408175 128 Sa isan 330 
nN Ma Aa0 2a0 036 
caren, 390 thats $30 Tans 39 BASED SYSTEM — EASILY EXPANDED HACSIN O68 7ALS1BON 374 O22 MIBOAN 110 
ea 10 tharen 20 
GAR See Uinpaes 0.80 TAAGIIG 260 INTO A PERSONAL HOME COMPUTER JALSDON O26 7ALSIOIN: 1.00 0.32 7A4161AN 1.10 
Eases 077 thvanie 0.90 Tange 280 Tats20n 0.30 7ALSIO2N 1.98 032 74162AN 1:10 
cAom 38 thao Te Tass 185 TASaN 890 MUSIOIN: 1.98 O32 4103AN 0 
GAaseo. as tN ee ae Ls The basic KIM 2 includes Hex keyboard and display MUS2ON 042 ODN O38 O30 NGM 138 
GASOHOA 2:19 be TAASION 148 audio cassette interface. VOU interface. Superb 7atsaon 927 T4Co2N 024 3 748IN 280 
casoage 187 CMIaSIN 130 TApIGo 2.00 documentation, 2K monitor software in ROM. WLSseN 022 7ACOBN 024 20 7AN75N 1.00 
exdoono 449 tinaaah 837 Taasoo, 230 Powerful instruction set. The beauty of this system watson O2e FacleN Lat oe TALZIN 190 
Caso 08 Lauer2y 620 Twat 236 is the ease of extension and versatility with all the possible future maLsein og JACION 08 a mets 
tiem Sao CMIB2EN 1.90 TBaszo, 280 requirements catered for. Up and running in minutes. Any future ats 100 mcuN 024 ao THEN Gap 
mM ’ 
Lugoay 998 LHIEaON 180 TBA8200 2.30 benefits from Commodores PET computer will be software com: TAASEIN ge TACABN 1.38 022 © 74185AN 1.50 
atin. dae 12 TeAsa9a 245, patible with their KIM system and in fact your KIM system has MUgrON 942 HCTIN O88 922 AIBBAN 3.28 
u if 
tiiazot's 21 13 ThAtio 370 the design flexibility to suit any requirements. Hacsian Ob HICIEN O84 033 11904 140 
Uhiagor 12 21 Ey TACSION Oa T4CBIN 2 ; 
M3701 18 2 thaao1w 0.60 Toassoo 390 TAIN 12 
thazot ae ts EMOAN Bae THAseo00. a0 KIM IS EXPANDABLE Expand as you learn up to 65K agin O48 aceon Sie O33 TaoN 120 
i i O85 Twas 210 2 4 ; 
LMaaoe 1.16 LMHOIN O86 TOABIO 210 KIM 1— Basic board with above features assembled £160 92 AUSBEN" 10 MCOON 439 O44 NN 130 
Hee 18 18 HASEORN, E Tea7o0g, 220 KIM 3— 8K static RAM card plugs into motherboard — £193 00 7ALS9ON 74CO3N 0.85 0 74198N 2.00 
HOR ke (Maori $10 TOAro 296 KIM 4— Motherboard (takes 8 x KIM 3) + power supply £96 00 24L891N Haron ad pags THEN S08 
tiaan O80 trees 178 ToA7so0 248, ‘ Tat sa2N r 
that's O88 tier 138 Toatoo, 130 KIM 6 — Prototype board for user designation £42 00 43090 TACISON 4.14 499 
tusSOhAe: Oa eaten, S38 Tapio, Ge. The Commodore PET and KIM are both based on the 6502 micro PALS9ON CIA 3.68 18 
6. O80 we 198 oao20 299 He pi Presta 
that & 90 a TeAoz0 299 VDU INTERFACE — VOU card — takes control £150 00 ise TAC6ON 1.11 138 
zy 230 TeAtGon 255 Fully assembled TTY Card — ASC ii keyboard in ~ converts TV set 7481220 2ACIGIN 11 238 
tisaie 24 080 830 Tear, 290 i TALSY2aN macro 101 245 
USN 96 te0 TEARD  480 to cheap computer terminal via aerial socket. Also standard RS232 7acsizan macro 01 045 
BREN: g8 033 Tears 300 connector for microcomputer or modern — 16 lines x 64 characters TSIEN HeIeen 104 ous 
Lua70N 3.20 os Teanen 409 SEND SAE NOW FOR FULL DETAILS 2481926 24C170N 990 O45 
beta 8 4 ied TALSI36N 74C174N 0.90 0,90 
Uiason Gas 480 ToAMO 108 TALSIIBN O68 74C175N 090 076 
LMT 3.38 seo ToAIOR 780 TaLSigoN O68 TaCIOIN NNT 070 
tian hao 130 YDAIOs 478 WACSia5N 180 MCI LIT 1.96 
CMa70N 240 178 TOA2020A0480 Tacsisin V7 D4CI95N 104 1400 
tharos 435 30 Tea ase | 4000 0.22 4016 082 0.98 40708 0,08 40998 1,00 | 74LS153N 168 7400N 0:17 038 
Lus6oNe, 0.96 Nesrin 496 Uaatso 218 | 40018 022 40178 1.05 086 40718 0.24 4094 2.30 | 74LSISAN 1.45 7401N 017 0.96 
ChapoNta $08 SA860" 270 rtovoce 128 | 4002 0.22 40188 1.05 0196 4072 0.27 4098 1130 | 74LSIS5N 1.20 7402N 9.17 149 
CMBIAN 2.70 A870, 2.70 TLooIcR 090 4006 1.25 40198 0.62 1.48 40738 0.24 4006 © 1,30 | 74LSISGN 1.20 7403N 0.17 ‘ous 
(Maan 1.69 SAIIO 2.10 Thovzer 1.10 4007022 40208 1.18 108 40788 O24 4097 4.eg | 74USIS7N 0.60 7404N 0.17 088 
(Mag2N 1:32 soup 1:38 TLOBICN 1140 feces 08840, {08 f Raa: 7 465 | 7aLSiSBN 0.65 7405N 0.22 085 
CM3B4N- ‘$042 1.36 TLOBACN 1.45 1008 t - 165 40766 0.99 4098 1.00 | 74U5160N 1.43 7406N 0.56 0.45 
(LM386N- SN76001N 1.30 LEISSN = 0.60, 4008 958 40228 1.00 6.00 4077 9.70 45108 1.20 | 4c Si6iN 0.05 7407N 055 «= 74141N 0.86 
CM3B7N Shrcoosn 230 teasen 888. | 4or0 0.88 40238 O22 415 4078027 4511 1.78 
Cyaan SureoraN 180 tein 880 | done 0.22 dozaa 0.76 135 40818 024 4516 2.10 
U3B0N +50 Ueisz0n 300 | 4012 0.22 40258 0122 075 4082 0.27 46188 1:20 
L702c 7 SNI6033N- 2:38 LFI3331N- 3.00 40138 0.62 40278 0.65 485 4085. 
ture, O78 raneee dias LeIa741H 0.00 4014 1.00 40288 0.92 0.27 4086 OL 
U7o08 980 TAA, 390 UAOMIN O88 ; : M 
Lirro9e 90 Tange, 970 4015 05 40208 1.10 024 40898 2.10 NEW LOW PRICES 
LEDS + OPTO — 1978 DIL SKTS TRiacs plastic pack 400v TO220 
exas, 
BY SIEMENS CATALOGUE Leesa ei _ damp 72p 16amp 93p 
REY Displays 7 soy LEDS Red Gr Yall 14pin 16p 24pin  35p Gamp 77p 20amp £1.87 
Dm] com anode or cath Smaii'3mm 18.1919 | 40 page catalogue — new enlarged micro| 16pin 187 28pin 45p | Bamp 82p 2 amp £2.20 
D Red Large 5mm = .20 20 20 section — largest range of quality pin 27p 40pin 5p 12amp 93p 
1] Bmm HT £1.50 Extea ‘components from franchised suppliers Y I 
‘ams 1Omm HT €1.55 Bright 40 40 40 available in UK. All VAT inclusive FULL RANGE OF pe ei errr 
V4mm HT £157 Wred L271 £0.55 prices, Over 8,000 line items plus lots 100Ve38 100V047 100v063 
18mm HT €1.85 IR receiver £1.45 more. 45p post paid or 35p to callers 200v044 200v054 200v0 70 
Opto coupler £1.55 at any of our four branches, ie vie Mi 


400v054 400v068 400v090 
Branded Texas quality product 


CONVERT TV SET TO VDU 


The new CRT control chip from Thomson CSF SFF96364. 
Convert your TV set into an electronic VOU — 16 lines x 
64 characters — requires RAM character generator and little 
else for a basic VOU, Available as 
chip or full display card, Full cursor 
control 5 volts TTL compatible, line NEW 
erste, full card includes UART, 
CHIP £17:20 
FULL CARD 
£151 


Modem, Char, gen etc. Comp video 
‘out from encoded keybd. in 


%* MAIL ORDER *| 3% DIGIT PANEL METER KIT 


Quick service on all Intersil 

orders — please add NEW 
40p for p /p to all 

orders. Telephone T106 kit 


LCD display. Batt operated 
Contains all components 
read for construction plus 
PCB. Auto vero extremely 
versatile and accurate 

easy assembly kit. 


orders on credit cards 
£10.00 minimum. 


WE STOCK MORE 


Stocking distributors officially appointed 


NATIONAL VERO 

TEXAS ANTEX 
MULLARD ELECTROLUBE 
SIEMENS SIFAM 
SESCOSEM ARROW HART 


Makes components buying easy. 


CATALOGUE 


40 PAGES FOR 1978 
CONTAINS THE LARGEST OF 
SEMICONDUCTORS AND COMPONENTS IN UK 
45p FROM ANY BRANCH OR 35p TO CALLERS 


CATALOGUE 


LINEAR — sese2e TRANSISTORS we 
AY3 8500 450p ANNI Y0p B17? v1 
Ava G10 890p SN76003N nani Bi Byiet 
AY3 8760 Sn7e0| ACI2t Bc1/8 BY133 
CA3060 SN76013ND ACI26 BC182 BY 164 
CA3065 SN TEn2EN ACI27 Bc182 byx94 
CA3064 palette ACI27 01 BC183 a 120 
CA3085 ‘SNT6Q30N ACI28 BCI83L C1164 
CA3086 SN76222N ACIST BC 184 £100 

3088 SUzB226N ACIS3 BC1B4U £201 
CA 'SN76660N 4 t 
cAa3089 oes ACI53K BC186 #204 
casono a0 TAA350 acta? Bczos £310 ROTARY SWITCHES BY LORLIN 
CA3140 Tasso, Pad peas cD 1 POLE 12 WAY 2 POLE 6 WAY 3 POLE 4 WAY 
CA31296 TAAG618 Peal peels fen 4POLE 3WAY. — Allat 40p Each. 

UM2ni 5 
L300 Tos eed ‘acv20 86213 MPSAD5 
LM301 AN ACY22 BC213L MPSAO6- 


to0e Tapio Ave teza. we OPTO ELECTRONIC 


TADII0 
toe Tos TeAl205 ncvar bea? 1129 

T9A1207 uc2a7e Tip29c 
tM3o8K Yea4soa 2000 | Apia bcz68 t1P30 CORNER 
UM310 TOS PapeROy. meberit cap ras cas eee SPECIAL SCOOP OFFER 
M311 105 MANS A016 8¢300 11308 0.125 or 0.2 inch RED LEDS 
UM317K BASE ‘0162 8C301 11e30¢ ‘8p each. 10 for £1.00, 100 for 
cma2a epee Apts! 8¢303 way £7,60, 1000 for £60.00. 
UM346N neasee? anita 6307 HESIs 0,128 or 0.2" Yellow and 
oi ARNIS 8308 Vipste Groen LEDS 16p, 10 for 

eaiy Teale £1.40, 100 for £12.00, 


LM380N TBAGAIA12 2509 | Ag iy 
6 
LM382N 1BA700 AEM? .BC318 Te HP5082 — 7760 

8323, Te Se ie 


M391 1BA720 Ary 
LM 555 1847200 ALI 8328 11e34 L747 Seven Segment Common 
LM709¢ 1BA7500 AF 139 8337 1135 Anode Displays. Character 
M710 TOS TBABOO A239. 80338 THP35C Height 0.6” £2.00 each. 
(M710 O1L TBABI0 AF279 C348 Tipaya FND500 Seven Segment 
M723 TOS 1BA820 Aunio BCa61 11P418 Common Cathode Displays. 
M723 DIL 18A9200 aniie bcsi6 Tipaic Character Height 0.6 
(M733 T8A990 Balai acel? Tipaza £1.30 each. 4 for £5.00, 
twa TCA2700 BAIS BUsas 11p428 BNET) Proto Cariogton 
M748 TCA2708 : ripaae . 
M1303 TCA760 ales poet 11P2056 ORP12 Jopanete 75p each. 
BA1N9 Mullard £1.26 each, 
M1458 102020 BAXI3 ecsage 113055 
(M3080 A320 


aX Bcsa9e 11590 
Li900N x82206 bawet Bcseac niso1 
MCi13100 xR2207 


88105 C857 i914 
C1312 XR2208 ARNO 805578, IN3794 
MC1314P XR2216 


acio7 acva4 N&001 
MC1316P XR2567 rary Op BCY38. 14002 
Mu 7a7ce BASIE 8c108c ecvaa 1N4003 
MM5314 XR4202 8C109 Bcv43 1N4004 
MMs316 xna212 BC 109 BCvs8 1N4005 
NE5S29K XR4739 BCS BCY5S9 1N4006 
NESBS anata BCil4a BCY70 1N4007 
NESS6 BCS ecy7) IN4148 
aci16 acv72 2Nasb 
acti? 80115 
-POWER SUPPLY CAPS | acise 80121 2N930 
2200/16 35p BCID 26p BOIS 2N1302 
2200 40 S0p 4700/63 8C125 80132 2N1303 
2200/63 80p 4700/70 8C1258 80133 2N1305 
2200'100, 150p = 10000/10, BC126 BO135 2N1306, 
3300/30 50p — 10000/25 BC134 80136 2N1308 
3300/63 9p —15000/15 BC136 80137 NIN 
4700/40 65 22000/25 8c137 80139 2N22190, 
4700.25 ‘5p 80138 80140 2n2483 
ciao 80144 2N2906 
ENQUIRES FOR ANY OTHER TyPES | BCiar gore 2N2907 
BCI42 BO182 2N3053 
Bc143 80188 Enters Futaba 5LTO2 Non-Multiplexed 
Habe Boel 5N3702 4 Digit Phosphor Diode Display 
Hae pease 2N3703 With A.M./P.M,/Colon £5.00 


aci49 80233 ana70s 
Bc153 80238 ansite 
BC154 80242 ee 
Beis? 20262 ONOTI8 PRE SET POTS. MICRO BLOCK 
8159 80607 
BCIGIA 80608 
. 8168 80609 
. 8169 80610 


7410 80675 280234 
jalz i Petey MULLARD POT. Bfor £16.00 yy 


2N5?77 
7420 cones 2102 450 Nano-Sec 


7430 na OC BORN Static RAM (1024 x 1 


7432 cy 
1432 Terie san BIT) 1.00086 ye 
7474 LIMITED OFFER ¥00p 

7476 (10 ltor 2 DIODES BY ITT/TEXAS C237 LAS 30-100KHZ 

748310 for 100 for £1.50. Please note, aC23 100p 2112 450 Nano:Sec 
749310 tor 2! Et these are full spec devices. sed LA7<10KHZ Static RAM (256 x 4 
7496 10for 4 Gale 1009 BIT) £2.95 each 
7410710 tor * LAI3! 2008 4for £11.60 

74121 10 tor Texas TIS BBA VHLF. 500K LOG Btor £22.80 


74163 10 for 1 Bzyes 
74161 10 tor 33/6v3 F.E.T. 10 for £2.30 es ELEKTORNADO ZENER DIODES 2513 Character 


33/16 100 for £20.00} amy LIN All at 30p Each, AMPLIFIER KIT. 400mw Generator. Upper 
33,25, : 555 TIMER ad All parts £12.00 0V7-33V 10p Esch. Case £7.00 each x 
33140 10 for £2.50 GANGED POTS FG Boned £506. 2513 Ch 
33/50 All at 80p Exch, Power Supply parts P.O.A,| aracter, 

741 0.P. Amp 5K + 5K LIN or LOG BRIDGE 

10 for £2.00 10K + 10K LIN or LOG RECTIFIERS 
25K + 25K LIN or LOG DIL Sockets 1 AMP 50V 

POLY 50K + SOK LIN or LOG BPIN 1 AMP 100V 


TOOK + 100K LIN or LOG 
MULLARD MODULES | 100K + 100K LIN or LOG 14PIN 1 AMP 200V 


B 


ENAMEL COVERED COPPER WIRE 


14 SWG 16SWG 40p 18SWG 
20SWG 22SWG 50p 24SWG 
26 SWG 28SWG 55p 30SWG 
32 SWG 34SWG 60p 36 SWG 
38 SWG 40SWG 70p 42SWG 


FF eS FE 


SERSS2SSS52588 


Sa5ss838 
33355833 28332 


FEREESSEa 28 
SSSESUIZISESEEESSES LYRE ES ELREEIEE 


DECODER BOARD 
CONTAINING 


18 x 74156, 2 x 74155 2 x 7409 

1x 74180 1 x 74150 1 x TIP32 

2x 60 WAY EDGE CONNECTORS 

Few only left of this unreap 

unrepeatable bargain £3.50 each, 
e000 

XTAL MIC Inserts 75p each. 

5” Scopetubes SESJ (for 

callers only) £15.00 each, 

Bias Rejector coils 50 100KHZ 


abe 


1 MHz CRYSTALS £3,00 

Push to Make Switches 

20p each. 

Chokes 10uH 35p each 
100uH 65p each 


BESSEREES IESG ETE 


SESSRBFSesvecesesss 33s 


FERS. 


$333 


2N3819 256 100mw Horiz/Vertical 2102 250 Nano-Sec 

2Na866 5OR-1M Ohm Bp Ech | Static RAM (1024 x 1 
IT) £2.20 each 

ae pap 


30p 
35 
359 
20p 
38p 
50p 
50p 
50p 
500 
30 
30 
20 
25 
30p 
30p 
0p 
25 
2p 
2p 
38 
459 
100p 
30p 
28p 
2p 
30p 
1100p 
100p 
20p 
20p 
20p 
2p 
1256p 
38 
38 
38 
20 
5p 
20 
80p 
2009 
1180p. 
220p 
2p 


MM5204 E. Rom 
£8.00 each 

8212 8 Bit in/out 

Port £3.00 each YX 

8080 an MPU(CPU) 
£12.00 o0chy 


P1152 100p 500K + 500K LIN or LOG 16 PIN AM Ooy 
LP1153 4400p 1M +1M LIN of LOG pin AMP To00v 
P1165 400p 2M + 2M LIN or LOG. 2 AMP SOV 
P1166 
(P1168 % GHz COUNTER lea 8831 Tri State Line’ 
Driver £2,00 eech 
P1169 Time base and control board parts, 
P.C. Board extra £7) 8833 Tri State Trans 
P1173 Counter and Display board ports « i Transceiver 
LP1181 P.C. Boord extra ... £8. £2.00 each 
ape LE. put board pars Sea RCA. TRIACS eset 
.C: Board extea Len i State 
P9000 HAF. Input board : ANE i 
eepooy HE r £1.20 Transceiver 


TANT. BEADS P9002 eo Pt 400v'15 AMP £2.00 each 


1000 PF 
2200 
3800 
4700 
6800 
0.01 uF 
0.022 uF 
0.033 uF 
9.047 uF 


SSSSERRSE 


SLLLT SLI 


BRSSRESSRSIESSESE 


£1.60 AY5~1013 U/ART 
£6.00 


0.1/35V 3.3/16V 
0.15/35V 4.716V 


0.22/35V 4.7/2 MKso39aN * 


Oantov sees Six Decade Counter/Decoder 

0.47/35V. 6.8/35V. as used in Elektor 

0.68/35V 1,0/35V Issue 38 £8.25 

1.00/10V 22/15V High quality Trimmer Caps 

1,00/35V- 33/16 Min-Max. 

1.5/35V_ AT/3V 2.5pF—6pF_ All one | 


22/26 a7nev 3.5pF— i 
2.2/36V 100/3V Ioan price 20p 


jor_coor =~: | 306 ST PAULS ROAD HIGHBURY CORNER 
TRANSDUCERS” Fait end LONDON N1 01-226 1489 SHOP HOURS 


MAAOLIR/S FERRITE BEADS is Si 
£2.50 Eech £4.00 Pair 6MM long OD 3MM 1D 1MM Soh FRG Soom 


each 100 for £2,00 
* LATE EXTRAS ples ‘O.5uF 400V AC Caps BARCLAYCARD OVERSEAS AGENTS, 
SPECIAL, OFFER soon Systema oe Sp ex [visa | wevcone "* 
systems etc. each 4 
Ci Assorted Japanese I.F. 1 MINUTE WALK FROM 


20000F 35V 40p tees Transformers 20 for £1.26 HIGHBURY CORNER 


100 for £30.00 TOA1008 


ua = ALL PRICES INCLUDE POST AND VAT 


